AD/A-002 627

TERRAIN DATA OF MOUNT HAYES D-4 QUAD-
RANGLE, FORT GREELY, ALASKA

T. R. Currin, et al

Army Engineer Topographic Laboratories
Fort Belvoir, Virginia

August 1974

DISTRIBUTED BY:

o,
)
£
i
<
4,
y

T

National Technical Information Service
U. S. DEPARTMENT OF COMMERCE

55 Weer

A A A T

et bted S sdar e S tn Fi TR e ¥ VRS R

S IPCRN b ) A SN AES



Q4

Codrradtey

D

o W

e oo SR A LA VI B st ol s M
T I A TR SR Sl i
" - ' x

[T REPORT NUMBER

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
REPORT DOCUMENTATION PAGE BEF O N R

2, GOVT ACCESSION NoJJ 3

ETL-TR-74-7

., RECIPIENT'S CATALOG NUMBER

4. TITLE (and Subtitte)

TERRAIN DATA OF MOUNT HAYES D-4 QUADRANGLE,
FORT GREELY, ALASKA

P
- 6
s. TyPE dF REPORT alpPiiOD COVERED

Technical Report

(REPORT NO. 4 IN THE ETL SERIES ON REMOTE SENSING)s

+ PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) []

T, R. Currin
J. W. Ingram, Jr.

. CONTRACT OR GRANT NUMBER(s)

$. PERFORMING ORGANIZATION NAME AND ADDRESS
Technotogy Development Branch, Geographic Information
Systems Division, Geographic Sciences Luboratory
USAETL, Fort Belvoir, Virginia 22060

10, PROGRAM ELEMENT, FROJEC?, TASK

AREA & WORK UNIT NUMBERS

Project 4A762707A854
Work Unit 14854020003

11, CONTROLLING OFFICE NAME AND ADDRESY 1

o e a—— e

R 73 B2 T35 gt Tt e S L B e

U. 8. Army Engincer Topographic Laboratories

2. REPORT DATE

August 1974

Fort Belvoir, Virginia 22060 '

3. NUMBER OF PAGES

(30

T4. MONITORING AGENCY NAME & ADDRESS(!! ditferent from Controlling Office) |1

5. SECURITY CLASS. (of this report)
Unclassified

18a, DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16, DISTRIBUTION STATEMENT (of this Report)

Approved for publie release; distribution unlimited.

17. DISTRIBUTIUN STATEMENT (of the abatract enteced in Block 20, !f different from Report)

Multiband photography

Arctic environment

Military geographic information
Alaska physiographic provinces

Alagkan hydrology

— ¥ . {"“
¢ t H

b S . el
18. SUPPLEMENTARY NOTES gt v EENEY B
Reproduced by i 4 ; ;
NATIONAL TECHNICAL ;1 ‘. o 1974 |1
INFORMATION SERVICE se 7 : :!

US Department of Commarce 1. i
Springlield, VA, 22151 [ - %
19. KEY WORDS (Continue on reverae eide 1f necessacy and Identily by block numbu). [ “omoa” ¢ L] =

Alaskan terrain Alaskan vegetation <

20. ABSTRACT (Continue on reverse side If necessary and Identify by block number)
This report discusses a field investigation at Fort Greely, Alaska
Sciences Laboratory (GSL) of the U. S. Army Engineer Topograph

data. A discussion of each of the arcas of terrain data is presented,

, conducted by the Geographic
ic Laboratorics (USAETL) as part

of the Test and Analyze Experimental Color and Multiband letographr project. Field teams were
deployed to collect terrain information in the areas of soils, vegetation, hydrology, and cultural fea-
tures; various types of acrial imagery missions were flown coincident with the acquisition of ground

DD (in2s W73

EDITION OF 1 NOV 83 (S ONSOLETE

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

O TR e e

A i—'a‘E!%~:~r;I§\2 (PPN L.

ey

i

SRR M RN o AN Ny

il

a5 el

Vo

P N T T TV T TIPS ¥ VI R PR T Y Y,



L7onEs IR

A

RIS et ro Sy (2%

&
Y

2y S SRS

4

3
:
‘

i

[

st

AR i S Y T TSI e

SUMMARY

Much of the information presented in this report is of a quantitative nature and is
intended by GSL to allow for the use of the Mount Hayes D-4 Quadrangle, Fort Greely,
Alaska, as a calibrated, remote sensing test site for the study of acrial photography and
remote sensor imagery by GSL and other users.

This report and those for five other GSL test sites are being published separately
in the belief that the terrain information has inherent value quite aside from the remote
sensor experiments in support of which the information was collected.
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PREFACE

Authority for performing the research and for preparing this report is contained
in Project 4A762707A854, “Military Geographic Analysis.”

The research described in this report was conducted by: the Geographic Sciences
Laboratory, Dr. Kenneth R. Kothe, Director; the Geographic Information Systems
Division, Mr. Bernard B. Scheps, Chief; and the Technology Development Branch, Mr.
John S. Odeli, Chief.

Other personnel involved in the project were:

T. C. Vogel, Color and Multiband Team Leader
Earl Garland, Cultural Features

Michacl Ledbetter, Hydrology and Climatolog
J. Wes Ingram, Vegetation

T. R. Currin, Soils and Landforms

Detailed terrain information was acquired by the 334th Engineer Detachment
(Terrain), U.S. Army Reserve, Nashville, Tennessee, }

e —

>~ ,.)n.:;,, “

LA ax

N DR X 2 SRR

S -

R T 0 0 et 135

T2

M

o~



Il

I

Iv

CONTENTS

Title
SUMMARY
PREFACE
ILLUSTRATIONS
TABLES
INTRODUCTION

-

Background

Purpose

Scope

Fort Greely Area Description

. Selection of Ground Data Collection Sites
. Ground Data Collection

SOILS AND LANDFORMS

S o s PN

7. Introduction
8. Investigations
9. Discussion

10. Conclusions

VEGETATION

11. Introduction
J2. Investigations
13. Observations

CULTURAL FEATURES

14. Introduction
15, Investigations
16. Discussion

17. Conclusions

HYDROLOGY

18. Introduction
19. Investigations
20. Discussion

Page
i
iv

vii

G DN DD e e

18
18
19
20

21
21

23

36
36
38
38

42
42
43

3
3
,%
«
}5
%
g
ii
b

T PCI?

e Bt S D Dt e AR v il Fa R




ot S

TR ey

e A AT N

i

et
A

7

RN R g

ety

o et ey

AT
AUENEE S 4

RGETEAEN

e

Lo,

2

Title
AERIAL IMAGERY AND REMOTE SENSORS

21. Acrial Imagery
22. Remote Sensors

BIBLIOGRAPHY
APPENDIXES

o Ry

B O® >

Soils and Landforms
Vegetation

Cultural Features

Hydrology and Climatology
Available Acrial Photography

b

oy

b

43
44

45

46
61
98
114
119

e

-

D

VR IR AT NS ST s ’&Q

S

I Loy

EDAHCIPEANES YA

s




7
8
9
10

ILLUSTRATIONS

Title

Physiographic Provinees of lnterior Alaska and Index to Maps
of Fort Greely and Vieinity (Seale: 1 Ineh Equals 55 Miles)

Location of Study Sites Within Quadrangle

Site A (Approximate Seale: 1:17.000)

Site A: Cultural Features (Approximate Seale: 1:16.000)
1:18.500)

1:14,000)

1:16.000)

Site B (Approximate Scale:
Site C (Approximate Seale:
Site 1) (Approximate Seale:
Site E (Approximate Seale: 1:16.000)
Site F (Appronimate Seale: 1:16.000)
Site G (Approximate Seale: 1:14.000)
Site 1 (Approximate Seale: 1:13.000)
Site ) (Approximate Scale: 1:13.000)
Site K (Approximate Seale: 1:16.000)

Site L (Approximate Seale: 1:16.000)
Distribution of Soil Type

Plot C-2-V, White Spruee Forest

Plot 1-2-V, Open Spruee Stand

Plot G-2-V, Black Spruee Forest

Plot G-3-V. Black Spruce Muskeg

Plot A-1-V, Black Spruce—White Spruce Forest
Plot D-1-B. Aspen Forest

Plot B-1-V: Paper Birch. Balsam Poplar, Willow Stand

Plot A-3-V: Aspen, Balsam Poplar, Paper Bireh, and White
Spruce

™ v Y
rey s A e T,

Page

6

-

8
9
i
I

12

B]]

kil ETAGY

WY 1

S > PRt vt

s o ~ S I

cradah

&
]

N

§

3

7

gi

=<




oy e

a7

NS Ot i el

‘ Title Page
5 ‘ 24 Plot A4-B 33
' 25 Plot A-5.1 33
26 Plot B-5-V: Aspen, Alder, Balsam Poplar Shrub 34
27 Plot j-3-B, Lichen Barrens on Polygon 35
' 28 Plot G-4-V. Sedge Tussockh Bog 37
29 Plot F-1-V. Dryas Tundra 37
30 Typical Concerete Construction 39
31 Typical Metal Construction 39
32 Typical Wood Construction 40
33 Radar Dome at Site ] 40
34 Asphalt Highway 41
! 35 Well-Coastructed Gravel Road 41
36 Poorly Drained Dirt Trail 42
A-1 Delta River as Viewed From Transcet 3 Located at the Edge
of the Donnelly Outwash 54
; A-2 Evidence of Underlying Gravel Deposits at ‘Transect 4 54
A-3 Deposition of Fine Sands Along the Banks of the Delta River 55
A4 Transect 5 Evidence that Outwash Arcas were Covered with a
Silt Surface Layer 55
A-5 Glacially Formed Dry Lake Located Within the Donnelly
Moraine B i
{ A-6 Transcet 4 Demonstrates the YVariation of Soils Found in the ‘if
Outer Delta Moraine 56 %
A-7 Evidence of Gravel Deposits at Site G, Transect 2 57 j
A-8 Underlying Gravel Deposits were Exposed by Transeet 2 57
A9 Site L as Viewed from Sample L-1-1 Looking South 58 }
A-10 Information Sheet Used in Collecting Soil Sample Data 59
viii

5.
e
Lz* AT AT AN 3 O e i sy b AR IY RS

T BT R I TR RPN DR TN 0




.

C-8
C9
C-10
C-11

C-12
C-i3
C14

C-16
C17
C-18
C19

Title

Permafrost Transeet, Site L

Permafrost Transeet, Site G

Vegetation Density Model

Sample Canopy Photo

Roadway Cross Section

Fort Greely School, Plan View

Layout of Survey Point 14

Housing Units at Point 17

Housing Units at Point 18

Housing Units at Point 19

Housing Units at Point 20

Warchouse and Adjacent Buildings
Instrumentation Building and Adjacent Structures
General Purpose Warchouse and Adjacent Structures
Barracks Building

Indoor Target Range

Dormitory Building

Metal Buildings

Metal Quonset Huts

Wooden Structare, Site D

Wooden Housing Unit

Irregularly Shaped Metal Building. Site ]
Radar Dome:

Typical Cross Section of Jarvis Creek

Typical Cross Seetion of Delta River

.‘.

Page
60
60

it RO PO AN AN 30N

BV WRTU W/ ST RPN

. eyl SN




i R A T T i Y et
oty TEET ZANRY e W2 R R e
AR BN 2 S I B A XA A - v
5

o —— - - Y
P
TABLES ? 3
Table Title Page o
Al Site A 47 .
A-2 Site B 48 ;
A3 Site € 48 5
A4 Site D 19
A-5 Site E 50 ;
A-6 Site G 50 ?
AT Site | 51
A-8 Site J 51 ;
A9 Site K 52 ;
A-10 Site I, 52 :
A-11 Nutrient Analysis of Random Samples 53
A-12 Field Density Measurements 53 %
B-1 Plot Data by Vegetation Type 65-69 ;:
B-2 Vegetation Data Per Plot 70.97 $ 'f
D-1 Temperature 114 f
D-2 Ceiling/Visibility in Percent of Time 114 ' 3
D-3 Wind (21 Years of Recard) 15 ;
D-4 Sky Conditions (Percent of Time) 15 _‘
D-5 Obstruction of Vision L5
D-6 Precipitation 16 2
D-7 Precipitation by Type 116 %

I AU IS I L TR RRERE LA el 4 LV

k«z‘.ﬁ. o

oY
D A RV TN T U W L N LTy S



BRI

T TR TR T A TR R e A

'TERRAIN DATA OF MOUNT HAYES D-4 QUADRANGLE,
FORT GREELY, ALASKA
(REPORT NO. 4 IN THE ETL SERIES ON REMOTE SENSING)
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{. INTRODUCTION

‘vt

1. Background. The Geographie Sciences Laboratory (GSL) of the LS. Army
Engineer Topographic Laboratories (HSAETL) has conducted and is continuing an
extensive program designed to test and analyze the effective parameters of various im-
aging systems for application to military image interpretation for terrain information.
Toward this effort, five test arcas that are helieved to be representative of the major
military geographic regions of the world were selected. Terrain data obtained at these
areas will be utilized with simultancously obtained aerial imagery to develop an image
interpreter test. The test has been designed to statistically indicate the relationship
between sensor system, interpreter capability, geographical region. and aceuraey of
image-derived data,

Ground data taken at cach site will be presented in a series of reports of
which this is the first of five. Their purpose is to present terrain information to other
users who need “valibrated test sites™ for the evaluation of acrial imaging ~systems,

The GS1, test sites are jocated at the following areas: Foit Belvoir, Virginia:
Fort Carson. Colorados Yuma, Arizona: Manati. Puerto Ricozand Fort Greely . Alasha. 3
i \erial imagery missions were Hown on contraet over a selected quadrangle at cach site
; with major emphasis placed on testing color, color-infrared multiband. and panchro- ‘
matic imaging systems. Radar, thermal infrared. and multispectral scanner missions
were also flown at some locations, Field temms were deploved at cach site to colleet
ar- and-truth information needed @@long with the assortment of aerial imagers obtained)
Lo test various innging systems,

The GSL image-evaluation progrim is an ongoing and continoing one, Fulure
imaging missions over the test sites will provide scasonal coverage, L some sites,
sround studies will be expanded (o cover adjacent quadvangles where additional imagers
P has been or will be oblained,

2. Purpose. This series of reports on the ground datais one aspeet of the neulti-
faceted Color and Multiband Project, This report will coneern itself with the data
' collection activitivs of USAETL at its Fort Greely o Masha, test areaz thes activities
' were comndueted ina manner similar to efTorts at the other est areas, Terrain data
sativersd i the Tiehl will be presented i detail. 1S intended that the information



contained herein will be useful not only for the GSL image-evaluation project but also
for future projects of other users requiring calibrated tereain information in an arctic
environent.

3. Scope. The principal area of investigation at Fort Greely was the Mount
Hayes D-4 Map Quadrangle (Fig. 1). This report will involve a tabulation and diseus-
sion of terrain data gathered by GSL within that arca. Field activities were largely
limited to 11 preseleeted sites within the quadrangle in erder that more intensive
quantitative data could he gathered within a L-month time frame. Significant aspeets
of the soils, vegetation, cultural features, and hydrology of the quadrangle will be
discussed in the text on the basis of information gathered within those sites. Tabala-
tions and quantitative information will e presented in the appendixes.

4. Fort Greely Area Description. Fort Greely is located in castern interior
Alaska at 63° 58'N., 145°45'W. and lies in the Tanana Lowland, a region underlain by
discontinuous permafrost. Directly to the south is the Alasha Range. the foothills of
which form the highest point within the Mount Hayes Db Quadrangle, 1995 feet
above sea level. Average elevation is approximately 1,650 feet above sea level,

Landforms in the quadrangle are primarily bedroek and glacial in origin and
exhibit alluvial and acolian reworkings, Tvo extensive morainal systems are evidenced
by numerous kettle lakes, hillocks, and bogs: their associated outwash plains are ehar-
acterized by gentle northward slopes. Floodplains and silt-covered terraces are assoei-
ated with the two major braided atluvial systems in the quadrangle: Jarsis Creek and
Delta River. In general, soils in the quadrangle consist of surficial deposits of sandy-
silt underlain by coarse gravel, There are exsentially two Rinds of bedrock mountains
in the quadrangle:  the rugred granodiorite mountains of Granite Mountain and Ober
Dome and the smoother schist of Donnetly Dome.!

Vegewation in the quadrangle ineludes forests representative of the North
Ameriean boreal forests and of tundra found both at higher latitudes and in alpine
situations,  Forest stands consist of vary ing compositions of black sprace and white
spruce. aspen, balsam, poplar, paver bireh, and willow. Many of these stands have
been modified by an extensive history of forest fire. In certain areas, some of these
s species oceur as serub or shrub segetation, Where permafrost oceurs near the
sueface. dreainage is poor and trees are stunted. Shrub tumdra ocears in the foothills
and is charaeterized by a dense thicket of T 1o 3-foot-tall shrubs underhain by a spongy
mat of moss and sedge, On Donnelly Dome and Granite Mountain, an alpine rock
desert oceurs, onsisting of an incomplete cover of low-rowing plants in mais, tofls,

— e et ——

VG W, Holes and W, S, Benninghoff, Terrsin Steady of the temy Test iren, Fort Coeels, Abeeka, Volinnes L
1 Waterwans Experinient Station, Vichabune, Mississipgn, 1957,
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rosettes, and cushions. Large areas of lichen barrens oceur on windswept sites near the
foothills and are sometimes mixed with sprucee

Weather at Fort Greely exhibits great seasonal variation with temperatures
ranging from brief periods of -60°F in the winter to the upper 80’ in the summer.
Polar continental air from Siberia brings intensely dry, cold weather in winter, and
maritime air from the Pacific brings moisture and warmth in the summer. Temperatures
below -30°F generally oceur less than 20 percent of the time from December through
parts of February., More common are temperatures in the range of 0°F to -25°F during
the winter months. The mean temperature in January is -5°F and in July is 59°F. A
complex wind pattern and focal variations in terrain cause significant local differences
in temperature ranges. Average annual snowfall is 34 inches, and the snow is unevenly
distributed due to topographic and wind anomalies.

Fort Greely, Aluska, is headquarters for the U.S. Army Aretic Test Center,
a Class I activity of the U.S. Army Materiel Command. The Arctic Test Center is under
the command of the U.S. Army Test and Evaluation Command at Aberdeen Proving
Ground, Maryland. The Arctic Test Center’s more than 500,000 acres is used in tests
of performance of Army equipment and personnel in an arctic environment. Numerous
firing ranges allow for testing of mortar, artillery, small arms, helicopter armament
systems, direct or indirect air weapons, lank weapons, and air defense systems. Other
test facilitics are available for testing explosives, individual equipment, and rations.
The terrain is ideal for testing winter mobility of vehicles and is used extensively for
that purpose. Facilities at Fort Greely are entirely adequate to support an extensive
testing program. An all-weather airfield, equipped with a large hangar, accommodates
heavy cargo aivcraft; an instrumentation section provides technology and expertise on
test and mensuration equipment; and an adecuate motor pool makes military vehicles
and commercial cargo trucks available. A (.libration section is available for insuring
accuracy of instruments; a modern faboratory stands ready to provide chemical analysis
for tests; a technical library is well erquipped to provide all relevant information. A
meteorological section provides complete weather data, and a computer facility equipped
with an IBM 360/20 is able to process programs in FORTRAN IV or ANS CORDA.
Temporary, World War l-type buildings were erected in 1955 and provide for billeting,
quarters, administration, shops, and offices. As a site for controlled testing and support
uf a test program, Fort Greely leaves little to be desired.

5.  Selection of Ground Data Collection Sites. A preliminary air photo analysis
of the D-4 Quadrangle was performed, prior to field work, during which 12 sites were
selected which were representative of the quadrangle. Subsequently, one site was
climinated since it was inaccessible for sampling. Photography for this site selection
was within the selected sites; data would be collected in the field in four main categories:
vegetation, soils, hydrology, and culture.
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Five major criteria were involved in the selection of sites, Counsiderations
were:
a. Al anticipated variations in cach category of data to be gathered would
be sampled.
b, Sites would be located so as to allow for sampling of many features
within one site.
¢ Sites could be located over solitary (but important) features. 3
f
d.  Most sites should be aceessible by road and, if possible, be distributed §
so as to make rapid sampling possible by an available ground party at the exact time of '
overflight. |
H
e.  The size of cach site eould vary, but the total area of all sites was ’
limited by the amount of multiband film allotted for the mission. (See Fig, 2 for loca- '
tion of the sites.) 3
;
o 6. Ground Data Collection. Ground data collection by a five-man GSL team
began on 3 July 1973 and lasted the duration of the month. After an initial ground .
Ly surveillance of the quadrangle, the team made « final selection of locations within each ‘
5 site at which detailed teriain information would be collected. Information was collected ;
A by three teams of the unit: soils, vegetation, and cultural. With the guidance of a !
:\ GSL team member, the vegetation team studied vegetation plots, the soils team, |
i i sampled soils transects, and the cultural team described and measured various cultural ;
z featurcs. A GSL hydrology team took stream profile information at one location on z
: : cach of the two main fluvial systems running through the quadrangle. :
2 \ In the following sections of this report, data will be presented and discussed ,
- x according to category of collection. A detailed description of methodologies employed !
f : and work performed during the collection of the data appearing in cach category will :
; : be found in the section dealing with that category. Ground-truth data are presented '
b : in the appendixes in four sections according to category and site. Numbered positions
r where ground data were taken may be located on the aerial photographs of each site.
(See Figs. 3 through 14.)
4
i Different numbering systems were used by cach team in locating specific
i points within the sites. Using Fig. 5 as an example, cach soils datum is represented by i
3 two numerals preceded by the site designation, such as B33 and B45. The first numeral g
i}\ represents the soils transect while the sceond names the sampling station along that L;i
s‘:£ 4 transcet. Those points having an arrow hetween them (e.g., B51 and B34) represent 5;
| !
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Fig. 6. Site C (approximate seales §-1LO00).
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the first and last sampling points of a transect, the intermittent points being unlabeled
for the sake of neatness. Cultural data points are numbered 1, 2, 3, .. ., etc. in the
order in which recorded. Vegetation data points are represented by one numeral pre-
ceded by the site designation as are the soils data.

I1. SOILS AND LANDFORMS

7. Introductici.. Contained within this section is an examination of the soil
conditions present within the boundaries of the Mount Hayes D-4 Quadrangle, Fort
Greely, Alaska. The presentation includes a discussion of sampling procedures utilized.
distinctive results obtained, and extrapolation of data to cover each portion of the test
area.

8. Investigations, Sites were chosen as outlined in Section 1 and were placed
in order of priority according to the anticipated worth of the soils data to be obtained.
The anticipated worth of a site evolved from a preliminary air-photo interpretation
which gave special emphasis to photo-tonal boundaries. The worth of the site, there-
fore, was measured primarily by the number of theoretical soil-type boundaries it
possessed and by its ability to clearly define difficult or doubtful interpretation of
soils from imagery.

A program of sampling that provided the maximum amount of information
with the least amount of effort was then required. After an investigation of methods
employed by various researchers, it was deduced that a methodology utilizing transects
would best suit the needs of the mission. The procedure employs the collection of
data along a predetermined path at either specified or random intervals. Since these ,
data are collected by transect rather than by individual points, any question as to the
credibility of the data obtained at a particular location can be resolved through com-
parison with adjacent data. This method introduces the least sampling bias possible.
Sampling method implications were thoroughly discussed with statisticians in advance
in the concept of a formal test design in order to assure valid test data,

Two steps were involved in locating cach transect. First, using the acrial
photography available, transccts were chosen which provided a sampling of each area
appearing homogeneously within the site. These transeets were considered of prime
importance to the study. Second, upon arrival at the test area, each site was visited,
and supplemental .~ansects were chosen from field observations,

e

Sampling occurred at random intervals along a straight path usually three
to four such intervals in length. Major landform divisions were crossed in order that
changes in soil type, if any, could be noted. Areas thought to be homogeneous as a
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result of preliminary work were investigated in order that the degree of homogeneity
might be determined.

A soil sample information sheet (see Appendix A, Fig. A-10) was used to
record those characteristies unique to each 400- to 500-gram sample. These data in-
clude structure, textural classification, and Munsell color designation. Five penetrom-
eter readings, taken at the surface with a Soiltest pocket penetrometer calibrated in
tons/ft?, were also recorded on this data sheet. Any unusual conditions observed were
reported under the “Remarks” section. Two numbering systems were devised to facili-
tate immediate recognition of samples and their respective data. Both systems are best
illustrated through example. Designation A-1-3 indicates that the sample is from Site
A, transeet 1, the third sample along that transect. This system dominates the soils
data. The second system for nonsampling, depth-to-permafrost transeets is quite simi-
lar. Designation G-1-P denotes that this is the first measurement station along the
permafrost transeet located within Site G.

Field measurements of soil density were taken, where practical, at the first
sampling station of the first transect at each site. The sund cone method of density
determination was utilized. These measurements were made to provide the investigator
with a general view of the soil density distribution over the Fort Greely test area. The
data obtained are presented in chart form (Table A-12) in Appendix A of this report.

! All useful sails data obtained at cach site are presented in Appendix A

E:
g (Tables A-1 through A-10). Bearing capacitics which appear are the averages of the

& five readings taken in the field. Depth at which a sample was taken, Munseli color de-

st . . ope . o« oo . ' . g .

signation, and Unified Soil Classification System classification are also presented.

3

4 9. Discussion. The main categories of soil found within the quadrangle were

b those in paragraphs 9a through 9¢ following,

k

ik . . s ce . . .

i a.  Silt. The major component of Site A, silt mixed with a large amount

i of organics, dominates most of the outwash arcas of Fort Greely, Within Site A, the

i first three transeets of data were recorded as pure silt varying in color from area to area

a primarily beeause of variations in organic content. Al times, however. moisture was
also an important factor.

p:: ;
. . 3
Other outwash arcas sampled also showed that silt was the dominant
' soil type. Sampling at Site J provided one complete transeet of pure sift within the 3
4 outwash portion of the site. Further reinforcement for the data oblained at Site A 7
e, ve gt N4 ’ . . " v "
7 came from the fifth transeet of Site B, This transeet, like those previously mentioned, #
ﬂn . sraher ' oy @ ¢ i{
i3 3 consisted of pure silt. ‘%
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‘. Anomalous situations did occur, however. The fourth transeet of Site
A A proved to be totally comprised of silty gravel. It had been noted during sampling
e oy e . . e
b that there was a possibility that this transect had inadvertently been placed within an
_. area of artificially introduced soil. After further investigations, however, it was sur-
b mised that the surface soil layer (comprised of silt) had been scraped away during con- .
s struction of a nearby airficld, exposing underlying gravel deposits.
o 5
-
Bi% .
By Outwashes were not the only places for silt to be found. To the west .
=, of the Delta River, sampling of the Donnelly Moraine at two differeni sites produced
a8 a dark, highly organic, silt causing permafrost at depths of approximately 25 centi-
S meters. Permafrost is soil which remains frozen beneath the ground’s surface year round,
34 being insulated (from the heat of summer) by a thick blanket of vegetation, It should
! be noted that this was the only moraine to exhibit, wherever it was sampled, the char-
H o g . . . . ..
i acteristic of being comprised of silt. All the other moraines visited appeared to be en-
o N . . + .
8 tirely composed of the second major soil group of the Fort Greely area — silty gravel.
%’v
e b.  Silty Gravel. Asjust mentioned, the moraines visited by the field team
e at Sites B, K, L, and G gave evidence that they were comprised almost entively of silty
A gravel rather than of the silt found in the Donnelly Moraine seetion west of the Delta
é River. This same condition could easily exist at all the moraine sections. 1t is possible
that all ar¢ comprised of silty gravel overlain with a layer of silt varying in thickness
K from place to place. This is presently unconfirmed but seems highly probable,
2
e Another arca where silty gravel was present was in the floodplain of the
7 & !
¥ Delta River. Sampling was not really necessary, since no vegetation was apparent thus
gf leaving the soil bare to examination. Where this same floodplain was sampled in Site B,
b however, the third major group of svil existing within the quadrangle (silty sand) was
f found supporting a sparse vegetation cover.
§ ¢.  Silty Sand. The section of the floodplain where silty sand was found
19 . . . . . .
L supporting this sparse vegetation was at a slightly higher elevation than the rest of the
e ‘ floodplain. The difference in relief averaged approximately 4 to 5 feet and was probably :
i 8 3 ! ) .
.{ caused by the gradual deposition of particles by vavying meanders of the Delta River, «a
ol 3
5 - . . 4 . U
> The terrace west of the Delta River within Site € was also found to EY
i contain silty sand as did the terrace of Site E, k
: 3
3 10. Conclusions. From the data presented, it can he concluded that soil type B
R 3 . . . ] . . ‘ . B
4 within the Mount Hayes D-4 Quadrangle is. by and large, a funetion of landform unit, )
2 Anomalous situations do oceur; but, in general, it can be said that moraines contain 8
4 silty gravel overlain with varying amounts of silt, terraces are made up of silty sand and g
3 outwashes are comprised of silt, &
. b
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Using these conclusions along with the soils data obtained. the soils map
(Fig. 15) was constructed to illustrate the distribution of soil types within the

quadrangle,
HL. VEGETATION

11, Introduction. The major thrast of the vegetation aspect of data collection
way to collect repetitive and quantitative information on all the vegetation types ex-
hibited in the D-4 Quadrangle. A deseription of the approach and methodologies used
in data collection and a discussion of vegetation types found in the quadrangle follow
in paragraphs 12and 13, respectively.

12, Investigations. The plan used for colleetion of vegetation data was to locate
numerous plots in cach vegetation type throughout the sites. In seleeting site locations
in the quadrangle, the vegetation team gave great consideration to inclusion of repre-
sentative vegetation types of the quadrangle. Locations for the plots were determined
before going into the field on the basis of a study of prior air photos of the sites,
Modifications and additions to these locations were made in the field after a ground

survey of vegetation.

An inventory of vegetation of cach plot was conducted by a four-man, Army
reserve unit team. Within a 20- by 40-foot area, trees over 3 feet tall were tabulated
by 2-inch increments of stem diameter elasses, the average height and the crown dia-
meter for cach class were measured. and the species was recorded. A 15- by 15-fool
area arbitrarily located at one corner of the larger area was used for tabulating shrub
data. Here, shrub characteristies were recorded 1o show species, average height, average
crown diameter, and pereent of ground covered by shrub. A 3- by 3-foot plot for
herb data was located within a 900-112 sample arca where sampling would be represen-
tative of the herbal situation of the larger avea. Information acquired in these plots
included pereent of ground covered by species and average height. Al vegetation plots
of this type ean be located on the photomosaies of the sites and are distinguished from
other points by a V which follows the name of the site and the plot number, For
example, point A-1-V iadicates vegatation plot 1 at Site A,

Another series of vegetation plots was sampled. but the information obtained
i more qualitative than quantitative. In these plots, tree height was measured; but,
instead of number of trees per plot being taken, an average spacing was approximated
for cach diameter class, From these data, the approximate number of trees per plot in
cach diameter elass was caleulated using the method deseribed in Appendix B, This
series of vegetation sample sites is distinguished from the vegetation plots in the anno-

tation svstems by a B instead of a V. ie., point A-1-B8,
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At many locations of vegetation sampling, photographs of the canopy were
taken from the ground using a Nikon F camera equipped with fisheye lens. These
L photographs provide a 180° hemiseherical representation of the canopy. Canopy
volume in the conesshaped projection was measured and is termed Canopy Closure
Index (CCI). expressed in pereent.? The ETL-developed Automated Image Data
Extraction System-1 (AIDES-1) was used to determine the pereent of sky represented
on the 35mm, panchromatic-X negatives, This number was subtracted from 100 to
give the Canopy Closure Index, or the pereent of canopy volume ina conical projection,
A knowledge of CCPs of differing forest types allows an evaluation of concealment
factors offered by the canopy. A comparison of CCUs of different vegetation types
will be presented later.

There are 59 points at which vegetation information was collected on the
ground. OF these, 37 are vegetation sample plots (the V series) and the rest are the B
series. Appendix B, Table B-2 presents charts giving all information gathered. There
is one chart per sample point, and charts are grouped numerically by site. Using the
sample site photomosaies and vegetation charts, the reader will be able to extract
ground-truth vegetation information for any point sampled.

Thirteen vegetation types in the quadrangle are defined from the field infor-
mation based on major species, height, and, in some cases, habit. In brief. these vegeta.
tion types are: white spruce forest, black spruce forest, black-and-white spruce forest,
lichen barrens, spruce forest with lichen barrens, black spruce muskeg, mixed spruce
and deciduous forest, deciduous forest, deciduous shrub. mixed spruce shrub/deciduous
shrub, dryas tundra, sedge tussock boyg, and marsh, These vegetation units will be de-
seribed, variations within types will be diseussed, and differences hetween types will
be pointed out. Table B-1, “Plot Data by Vegetation Type.” found in Appendix B, is
arcanged by vegetation type and is useful in making comparison between and among
vegetation types.

It should be noted that much of the existing vegetation at Fort Greely is the
result of extremely frequent reworkings by forest fire. However, one area that appears
to have heen untouched by fire is the Donnelly Moraine area west of Delta River,

13. Ohservations.

, a.  White Spruce Forest. White spruce. or Picea glauca, forests oceur in
stands 25 to 55 feet tall. Stem diameters at breast height (d.b.h.) range from 2 to 14
inches, although this range is not usually encountered within one stand. In dense

2pL Johnson and T, C. Yogel, Evaluation of Forest Canopies by Photography, Rescarch Report #253, U.S. Army
Materiel Command., Hanover, New Hampshire, October 1968,
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3 stands, the average spacing between trees ranges from 3 to 20 feet, but this is a spacing
3 which allows a person to walk through the trees without much difficulty. In most cases,
i these forests exhibit a marked absence of tall shrubs. The ground is almost entirely
3 covered with a 6- to 12-inch layer of moss which is usually spongy. Shrulby species of
s medium height (1 to 1% feet) are wild rose, cinquefoil, willow, and alder; low shrubs
& (under 1 foot tall) are cranberry, bog blucherry, mountain cranberry . Labrador-tea,
4 alpine bearherry, and Viburnum. These shrubby species oceur only in small amounts
;, and grow on top of the moss. Herbaceous species include grass, Equicetum, Epilobium,
F Astragalus, Hanunculus, and others,
ke White spruce forests were found to grow on terraces, moraine ridges and
i slopes, and old floodplains. Since each of these landforms has different soil ty pes, it
can be concluded that white spruce forests are not seleetive as to soil type. However,
2 some differences were found to exist between the forests growing on floodplain and
. those growing on moraine. Floodplain stands. as at point B-1-B. exhibited a higher
53 density than other equally tall stands; whereas, stands growing on a moraine exhibited
f a much lower density (a density of 13/800 {12 as compared with 36/800 ££2). One
. constant feature scemed to be that the taller the forest. the more widely spaced were
i3 the trees. The exception was the floodplain stand. A good expression of this height/
b spacing relationship can he found in a comparison of a young, white stand, J-1-V. with
i a density of 71 trees/plot. Not surprisingly. cross-country movement on foot is
§ gencrally easier through the taller stands because of the decreased density ., unless it is
counterbalanced, as in a few instances, by a dense understory of 8-foot-tall alder bushes.
3 This type of dense understory was encountered only on the Donnelly Moraine in Plot
4 F-4-V. Plot C-2-V (Fig. 10) is an excellent example of white spruee forests at Fort
Greely. Finally, from the CCI data, it can be seen that the white spruce forest offers
approximately 50 pereent canopy coverage — usually more for the taller stands and less :
4 for the shorter ones,
: Open stands of white spruce (Fig. 17) ocear on gently sloping moraines
.f and are similar to the so-called forested tasdra of horeal Furasia, Trees are from 10 o
32 feet tall and are spread 15 1o 30 feet apart. Dwarf birch oceupies 20 to 40 pereent
of the ground area. and a spongy carpet of moss oceupies the rest. A considerable
amount of bog blucherry grows on the moss along with varving amounts of the same
low shrubs that grow in the denser white spruce forests. Atan altitude of over 2400
feet. these trees are approaching the tree line, This is the probable cause for their open
'- habit. Very little canopy closure is afforded in these areas, although ground movement

through them is casy.

b.  Black Spruce Forest.  \nother major forest 1y pe is the black spruee, or
Picea mariana. Torest, Generally . the black spraee forests sampled were notas tall as
the white spruce forests, with only one stand attaining the height of 15 feel. \verage
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heights are 4 to 24 feet. Densities are generally greater in black spruce stands than in
the white spruce stands. Average spacings are from 2%-3 feet to 6 feet, and densities
are from 20 stems/plot to a more representative 110 stems/plot. Stem diameters more
commonly fall in the 0- to 2-inch and 2- to 4-inch range, hut in taller stands diameters
may approach the 6- to 8-inch class.

In the medium shrub stratum of black spruce forests, dwarf birch is
common along with occasional 2- to 3-foot-tall aspen bushes. Common, low-growing
shrubs are mountain cranberry, bog blucberry, and Labrador-tea. Moss is a dominating
ground cover, covering 30 to 85 percent of the ground at points sampled. Common
herbs are grasses, sedge, Linnaea, and Pellia, a leathery liverwort.

Black spruce forests (Fig. 18) sampled grew on terrace, moraine, and
outwash landforms. Generally, black spruce forests will grow in locations unsuitable
for white spruce forests; i.e., sites where drainage is poor and where, due to permafrost,
the active soil layer is thin, 1t is usually the case, however, that the better drained and
nonpermafrost sites support taller stands of black spruce as well. Plot C-3-V growing
on terrace was able to support tall trees even though depth to permafrost was only 1.4
inches. This could possibly be due to better drainage afforded by the sandy composi-
tion of the soil.

c.  Black Spruce Muskeg. One peculiar form of black spruce forest oceurs
as “black sprace muskeg,™ a dense stand of short, stunted trees with a boggy ground
cover of moss and low shrubs also found in other black spruce stands, Site G-3-V (Fig.
19) is an excellent example of muskeg. Here, the trees are only 4 feet tall and are spaced
about 3 feet apart, Diameters are under 2 inches. It is difficult to draw the line he-
tween the black spruce forest and the muskeg, particularly since after about 30 y cars of
growth muskeg stands on well-drained sites can assume almost full stature, Such seems
to be the case with the forest at Plot C-3-V. Benninghotf, in his 1955 study of the area,
had classified this stand as black spruce muskeg, but in 1973 the stand was approaching
maturity. The problem here may be in determining which stands are simply young
stands and which are actually old muskeyg stands stunted by poor conditions. At any
rate, the concealment factor for the muskeg stands is much lower than that of the

taller upland stands because of tree height differential,

d.  Black Spruce/White Spruce Forests. Black spruce and white spruec are
ocegsionally found growing in association with one another, In these forests (Fig. 20),
trees range from 12 to 36 feet tall and are spaced quite closely at 2% to 3 feet. The
density of the stands is generally greater than that of white spruce forests but less than

4 Benninghot) ot al, Tereain Study of the Aemy Tost Area, Fort Greely, Alasha, Yolumes Land 11 Waterways
Faprriment Station, Vichsbung, Mississippi, 1955,
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that of black spruce forests. Likewise, stem diameters of this forest type reflect the

: diameters of its components: black spruce diameters huddle in the 2- to 4-inch range,
while the white spruce diameters range from 10 to 12inches. No tall shrubs are to be
found in these stands, but oceasional 2-foot-tall reproductive shoots form a medium-tall
shrub layer. Common low shrubs are mountain cranberry. Labrador-tea, bearberry,

¥ and wild rose. The ground is almost completely covered with a 1-foot-thick layer of
moss that depresses up to 1 foot when walked upon.

(rs e

.
DS

Black/white spruce stands were found to grow on outwash, moraine.
and terrace landforms, all of which were very nearly flat. Canopy Closure Indexes
ranged from 35 to 63 indicating great variability in concealment potential, This range
in CCI is likely due to variations in pereentages of black versus white spruce.

A Ve

e. Deciduous Forest. In the « cciduous forest, paper birch, balsam. poplar.
and aspen usually appear in mixed stands and are only rarely found in pure stands.
Trees range from 3 to 42 feet tall and have diameters up to 8 inches: stands are usually
fairly dense, having 30 to 80 stems/plot.
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In the tall shrub stratum, alder growths from 7 to 12 feet tall are common,
At some sites, oceasional young spruce trees occur. In such cases the forests will not
remain solely deciduouns but will likely beeome mixed sproee/deciduous forests, In the
low shrub stratum, mountain cranberey predominates covering up to 70 pereent of the
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E: ground at one site, Other low shrubs were rare but include bog blueberry, bearberry,
and cranberry. Moss cover is sparse in most cases, and leaf litter is prevalent on the
ground. Herbs are plentiful here, with grass being the most common,

T TS P

Y
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: Deciduous forests sampled geew in floodplain and outwash, while

f* locally pure stands of aspen (Fig. 21) grew on moraine.  Pure stands are rare and tend
o to be strongly localized. No pure stands of balsam poplar were located, aithough

5 Benninghoff reported them oceurring only on floodplains and adjacent terraces.® Pure
stands of paper birch are rare. While there are many deciduous trees in the area, very
" few of them oceur in purely deciduous formations, most having been invaded by white
or black spruce. At several locations, evidence of burned spruce stumps was found,
indicating that a deciduous forest has replaced a spruce stand. Such was the case of

Plot B-1-V (Fig. 22). Also found at B-1.V were younyg spruce shoots indicating that a
£ mixed forest will likely develop. The possibility exists that a pure spruce forest might
/ someday return, [t can be said that within the quadrangle the purely deciduous forest
is usually ephemeral, being soon invaded by spruces and started on its way toward be-
coming a mixed forest.
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Canopies of deciduous forests offer the best concealment of any forest
type in the quadrangle. CCEs were the highest of any tested, with values from 42 to 85
pereent.
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f.  Spruce/Deciduous Forest. A widely represented forest in the quadrangle
s the mixed spruce/deciduous forest composed of white and/or black spruce and any
mixture of aspen, balsam poplar, and paper birch. Because of all the possible comlbina-
tions of the deciduous trees with white sprace and black spruce, this vegetation type is
probably the most diverse in the quadrangle. Because of this diversity, there is a tre-
mendous range in tree heights — usually from 10 to 65 feet. Likewise, stem diameters
range from 2 up to 20 inches; densities are as equally diverse, from 10 to 111 stems/
plot. Eight-foot-tall alder is a frequent tall shrub in the understory and often makes
passage difficult. Young 2-foot-tall. black-and-white spruce trees often oceupy the
medium shrub layer as their invasion into previous deciduous strongholds is continued.
Buffaloberry and wild rose are the only other occasional medium shrubs oceurring,
Striking for its frequency and regularity of appearance is a low shrub, mountain cran-
berry, which composes over 30 pereent of the ground cover in many plots. Occasionally.
bog blucherry, Labrador-tca, and crowberry appear in these forests wa varying amounts,
Herbaceous species represented include grass, fireweed, Equicetum, Linnaca, and
occasional lichens. The CCPs of mixed forests are from 29 to 77 pereent, again re-
flecting the variation in concealment afforded by the mixed forests.
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4 Benninghoff, et al. Terrain Study of the Army Test Arca, Fort Greely, Alasha, Volumes § and H, Waterways
Experiment Station, Vicksbunt, Missisippi, 1957,
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Interestingly, the mixed forests sampled grew only on outwash plains
Lol © .
and moraine landforms careving ML and GL soils, respectively.

PN

Plot A-3-V, Fig. 23, is a good example of a mixed forest containing all
three major deciduous tree species. Trees are tall, with white spruce attaining a height
of 63 feet and deciduous trees reaching 45 feet. The understory is generally open
excepl for seattered alder bushes, In the mixed forest, aspen and halsam poplar are
often found growing in association. both in moraine and vutwash situations, as evi-

AN e S S S S A e g i YW
PR,

3 deneed by Plots A-2-V. G-3-Voand B-2.V. Paper Lireh is often found growing with tall,
i mature stands of spruce, as at Plots A-3-V, C-1-V, and E-3-V. While on the airphotos
4 these stands appear to be only spruce, paper bireh is definitely a component of the
forest. In these stands there i usually alzo a F2-foot-tall understory of alder making
movement trescherous,
The CCEs here ranged from 45 to 60 percent, figures intermediary be-
meen those of spruce and deciduous forests.
Fiw 23 Piot A3V 2 gepen. balsn poplar. paper bireh, :
and while <praee, i
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With the aid of past burns, we are able to see something of the stages of
siceession a forest undergoes from being a mixed forest to being a spruce forest. In
Site A, sharp lincs of past burns are visible on the photomosaic among the vegetation
of Plots A-3-B through A-6-B. At Plot A-4-B (Fig. 24), spruces and aspen in mixed
forests seem to be of equal height, although black spruce outnumbers aspen. At Plot
A-6-B, the aspen is dying out. At Plot A-5-B (Fig. 25), the stand is older and is
predominantly a white/biack spruce forest. Only one live aspen appeared in the plot,
and it appeared to be dying. In fact, many dead aspens were still standing here.

g.  Deciduous Shrub. The deciduous shrub association consists largely of
aspen and/or balsam poplar under 8 feet tall in association with other shrubs (namely:
alder, willow, dwarf birch, and resin birch). Only in shrub tundra associations is aspen
absent. In most cases, the shrubs form an almost complete cover. Some of the low-
growing shrubs present in small amounts are mountain cranbrery, wild rose, and
Labrador-tea. The presence of moss as ground cover is only occasional, with a maxi-
mum of 40 percent ground cover.  Herb presence is also minimal, with grasses and fire-
weed being somewhat predominant.

Shrubs were found to grow on outwash plains, floodplains, and moraine.
In some cascs, as at Plot B-5-V (Fig. 26). the shrub association of aspen and balsam
popiar is probably only a step toward the establishment of a mature deciduous forest.
In other cases, such as at Plot L-1-V, the forest growth may have reached its climax in
the shrub condition due to high winds and/or colder conditions. This site is at 2,100
feet above sea level as compared with 1,470 feet at Plot B-5-V. Other deciduous shrub
formations can occur as pioneer stands on recent floodplains, as evidenced at Plot
E-1-B, an association of 2- to 7-foot-tall aspens and willows scattered along the Delta
River floodplains.

A peculiar group of deciduous ~hrubs forms an association called shrub
tundra, 1t ocours above the tree line and consists of three shrub species: willow, alder,
and resin birch. Shrub height varies from 2 to 4 fecet, and the shrubs again make a
nearly complete cover over the ground.  Low shrubs include mountain cranberry., bog
blueberry, crowberry, and Lapland cornel. There is little moss present but grass is
plentiful. Movement through the shrub tundra is tedious since vegetation is dense and
springy.

Needless to say, deciduous shrub formations will not afford many con-
cealment benefits, as evidenced by the CCLof 34 percent at Plot L-1-V. Taller, denser
stands may offer good protection - but only for objects no taller than 6 feet. The CCI
of 78 percent at Plot B-8-V would Le misleading if this factor vwuve o faken into con-
sideration,
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Fig. 26. Plot B-5-V: aspen, alder, balsam poplar shrub.

h.  Mixed Spruce Shrub/Deciduous Shrub. Another vegetation type is
4- to 16-foot-tall black spruce in association with 6-foot-tall alder bushes, Plots were
taken at two different stands, and densities were high: 128 stems/plot and 73 stems/
plot. Medium-height shrubs are 2-foot-tall aspen, dwarf birch, and spruce shoots: fow-
growing shrubs include mountain eranberry, Labrador-tea, hog blucherry  and crowherry.
Moss cover ranges from 10 to 65 percent.

This association is rather limited in distribution in the quadrangle, with
these two stands occurring only on moraines. At 2,000 feet. these stands are near the
tree line, and it is likely that this association represents a transition into shrub tundra,
Concealment offered by these stands is variable because the CCPs varied from 15 to
66 pereent.

i.  Lichen Barrens. Lichen barrens oceur in a few locations in the quail-
rangle. In this condition, the ground is covered up to 80 percent with lichens — both
fruticose and foliose. Small amounts of medium-level shrubs, 2 to 2% feet tall, are
scattered over the lichens. These are aspen, willow, resin birch, and spruce seedlings.
Fven more sparsely scattered over the lichens are a few low-level shrubs, including hog
blucherry, mountain cranberry, Labrador-tea, and bearberry. Very few herbs oceur.
and very little moss is present,

34
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Fig. 27. Plot J-3-B, lichen barrens on polygon.

This formation oceurs only on an outwash plain where high winds are
frequent. At point J-3-B (Fig. 27), a lichen barren is growing on the surfiace of a laree
l Ll L) ~ ol
polygon, 40 feet in diameter. The polygons, caused by frost action and not easily dis-
cernible from the ground. have F-foot-deep depressions at their perimeter. Twenty-
foot-tall spruce trees often grow in these depressions as do 2-foot-tall aspens.
~

j-  Spruce Forest/Lichen Barrens. Not far from these poly gons, spruce
trees are found growing in very open stands in association with lichen barrens. At these
locations, lichens oceupy 50 percent of the ground, with 2-foot-tall resin birch occupy -
ing up to 40 pereent. The white spruce at Plot -3-B are 6 feet tall: at J-4-B(h). the
black spruce reach 16 feet in height.

Concealment factors offered by lichen barrens are negligibles conceal-
ment is improved only by the presence of the seattered, low-growing spruce trees,

k.  Marsh, Marsh vegetation oceurs on wet sites. Herbaecous plants pre-
dominate, and vegetation never exceeds 2 feet in height. Common herbs are sedges,
cotlon-grass, grasses, Iris, horsetail, rushes, and yellow-eross, Visibility is not limited
by vegetation, and no coneealment is afforded. At Plot C-2-B, polygons are present in
the marsh, with charaeteristie -foot depressions at the polygon edue,
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. Sedge Tussock Bogs. Sedge tussock bogs occur at edges of kettle lakes.
Sedges, usually cotton-grass in 1-foot-tall tussocks, predominate. The ground between
tussocks is often wet or damp, and movement by foot is difficult. Some resin birch,
bog blueberry, and Labrador-tea occur at Plot G-4-V (Fig. 28).

m. Dryas Tundra. Dryas tundra is a desert-like form of vegetation with
scattered, low-growing plants in high-altitude areas and at windswept summits. Low
shrubs grow in tufts, mats, and rosettes, with some having a creeping habit. These low
shrubs are blucberry, alpine, bearberry, moss campion, Dryas, Diapensia, and reticulate
willow. Some moss in mats occurs along with scattered lichen. Scattered herbs include
grass, sedges, saxifrage, and Arnica.

Plot F-1-V (Fig. 29), on the summit of Donnelly Dome, is rather charace-
teristic of other rock desert tundra communitics. Plot L-1-B, on a lower, windswept
site, has characteristics of both the dryas tundra and deciduous shrub communities,
This dual condition is undoubtedly due to the site’s lower elevation of 2,150 feet: this
clevation is just above the tree line but affords enough cold winds to allow for some
aspects of the dryas tundra to appear.

The dryas tundra offers no concealment benefits.
IV. CULTURAL FEATURES

14, Introduction. Of prime importance in many remote-sensing investigations
is the assessment of man’s effect upon the environment. It is fitting, therefore, that a ,
section of this report be devoted to those features which, by virtue of their presence, ‘
provide evidenee that man is or was present and which allow examination of the extent
to which he has modified and adapted to his surroundings.

15. Investigations. Al buildings, roads, and similar features withm cach of the «
test sites were examined. Sinee size plays such an important role in the detection of :
any object, particular attention was paid to the dimensions of struetures, Fach building
wax measured using conventional steel taping procedures, the dimensions being recorded
for comparison with future photographic coverage. Building height was determined
using a HAGA Altimeter,

Construction materials and the utilization of cultural features were deter-
mined and recorded. Where necessary, the Post Engineer’s Office was consulted in order
that data. such as the current use being made of the building, could be obtained more

casily.
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‘ Fig. 28. Plot G-V, sedge tussock bog.
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All data collected are presented in Appendix C. The point numbers listed
correspond to the numbers shown on the accompanying aerial photographs, the only
criterion for their order being the order in which they were collected at cach test site.

16. Discussion. After full examination of the data, it can be readily observed
that three major building types exist within the Fort Greely test area: concerete con-
struction, metal construction, and wood-framed construction.

The first type, concrete block construction with reinforced concerete founda-
tion. is the type used for all major facilities at the fort. Such facilities are the main
barracks, mess halls, Post Headquarters, family housing units, and the like. This type
of construction is illustrated in Fig. 30.

The second type of construction is used primarily for facilities that usually
require only limited occupancy by personnel. Such facilities are construeted of sheet-
type metal with similar type roofs. Metal construction units are exemphficd by those
located at Beales Range within Site B (sce Fig. 31). These are used as field offices
during the day. with the major portion of the buildings being used for storage of vehi-
cles and other property not significantly affected by temperature changes,

The third ty pe of structure is of wood-framed construetion with either metal
or wooden roots, These buildings show signs of age and are used Lo a lesser degree than
are cither of the previous types (see Fig. 32),

Unique facilities were observed at Site §in the form of two radar domes of
metal-framed construetion (Fig. 33). This framing. very similar to that of a geodesic
dome, was covered with a plastic-looking material of high flexibility.

Roads within the quadrangle consisted of three varicties categorized aceonding
to surface material and adequaey of drainage. Well-drained, asphalt pased roads (Fig.
34) dominated the higher density areas within the quadrangle. However, throughout
the remaining portion of the test area, the major classificagon present was that of well-
drained, gravel roads construeted with 1* e gravel so abundant in this particular environ-
ment (Fig, 35), Running throughout the test area are many poorly drained dirt trails
having varying widths (Fig. 36). These trails constitute the dhird and fast category,

17. Conclusions. From the data obtained. it is apparent that the struetures of
Fort Greely are vers good indicators of the elimate to be found in this arca, A1 high-
use strnetures are of peemanent design and have good insulation qualities, The location
of the structures is sueh that little exposure Lo the element s required in moving from
one stracture to another, Vehicle storage Tacilities are numerons al-o. b concluding
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Fiw. 32, Typical wood construction.
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Yig. 36. Poorly drained dirt trail.

this section. it may be stated that the cultural data of the Fort Greely Test Area exem-
plify its inhabitants adaptation to the environment.

V. HYDROLOGY

18. Introduction. Two major glacial-fed, braided streams flow through the D-4
Quadrangle in a northerly direction. They are the Delta River to the west and Jarvis
Creek to the cast. The GSL team performed a partial transeet across each of the rivers
in order to produce a stream protile,

19. Investigations. Standard leveling procedures were used to measure absolute
variations in elevation across each floodplain. Stadia rod and hand level were the
& primiary tools, and data are accurate to 1 foot. Information collected was to include
A water depth, relative elevation, grain size and type, and se-face velovity.,

Transeets were performed until channels beeame too dee s te eross on foot,
For this reason transect data are not complete. but the transeets provide at least a partial

Y picture of the structure of a braided stream,

Since there wasa -bday lapse between measurements of the two streams,

H comparisons of surface veloeity data may lack aceuracy.
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20. Discussion, The transect at the Delta River was taken at Site E in a direction
of S55°F. The Jarvis Creek transeet was taken at Site A in a direction of N7T0°E. The
photomosaics show precise locations of transects, and Appendix D) contains stream pro-
file charts for both transects.

It can be scen from the charts that the floodplains of hoth streams exhibit
minor microrelief features. There is a steep dropoff from the banks of both rivers to
the floodplain — 3 feet at Jarvis Creek and 8 feet at Delta River. Variations in surface
elevation of the floodplain were 4 feet at Delta River and 2 feet at Jarvis Creek. Drop-
offs tnto the channels were oftentimes extremely steep, and this condition can be
dangerous to tank crossings. Numerous dry braids were evidenced on the Delta, whereas
there were none at Jarvis. The main channel at Jarvis was only 2% feet deep and 45
feet wide, and the main channel at Delta was too deep to be measured with the tools
available but was 96 feet wide. Surface velocity of aceessory channels of both systems
was 4 feet/s. Surface velocities of the main channels were 6.7 feet/s at Delta and 4.8
feet/s at Jarvis. Comparison of these velocity figures is questionable due to a 4-day
difference in sample dates. The actual velocities may comprise a reasonable range of
walues.

The stream floodplains are composed of various mixtures of sand and gravel,
and the Delta River also has silt. Larger gravels are generally nearer to the banks and
range in size from 2 to 6 inches at Delta River to 1 to 3 inches at Jarvis Creek, In
various locations, gravels are only Y% inch in diameter. Near the channels and dry heds,
gravel size inereases in both streams,

VL. AERIAL IMAGERY AND REMOTE SENSORS

21, Aerial Imagery. The initial acrial photographic coverage of the Alaskan Test
Area was obtained with the three camera systems that were also employed for the four
other test areas (sce Appendix E). These camera systems included two cartographic
cameras (KC-4A and KC-4B) and the USAETL Multiband Camera. In addition, area
coverage was also obtained with the HMS-564X Multispectral Scanner and the Recon.
fax RA-35 Thermal Infrared Scanner.

The aerial photography was ol wined at a scale of 110,000 on the following
Fastman Kodak film emulsions: panchromatie, ty pe 2402: coloi, tvpe 2448 Eastman
Kodak color negative, type 2452 and color infrared, type 24483, The expetimental
multiband photography was limited to the sample sites and was oblained, it not simul-
tancously, within an hour or two of the KC-4 photography . A1l photography was
obtained with 25 pereent side fap and 60 pereent end lap to provide for stereo coverage
of the sample sites,
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22. Remote Sensors.

a. KC4A Aerial Camera. The KC-4A is a cartographic acrial camera
equipped with an £/5.6, 6-inch-focal-length, GEOCON Llens. It employs a Maodel 8-2,
Rapidyne shutter and Waterhouse stops in order to control exposure to within 1/3 of
an f-stop on 9-inch film,

b. KC-4B Aerial Camera. The KC-48 was converted from a T-11 camera
by the use of the following: (1) lens, GEOCON 1, 6-inch focal length, £/5.6;
(2) shutter, Model E-3-3, with remote station capability: (3) vacuum platen, reworked
to a flatness of = _hin 0.0002 inch over the entire format areazand (4) automatic
exposure controt (AEC), added to vary shutter speed with the chunging integrated
reflectivity of the terrain for cach frame. When the camera is operated in the non-AEC
mode, exposures can e controlled to within one f-stop.

c¢.  Multiband Camera. This camera has heen designed to record oan T0mm
panchromatic film four channels of information (red, green, blue. and infrared). The
camera was developed with interchangeable 4- and 6-inch-focal-dength lenses. A unique
viewing system is required for reconstituting the four black-and-white images into a
color-or false-color image.

d. HMS.564X Scanner. This instrument is essentially a calibrated scanning
radiometer capable of recording terrain data in five bands (0.5 to 32 micrometers).,
The scanner has a 2.0-milliradian instantancous ficld of view and scans in a conical mode,
This unique feature provides for constant scanner/terrain distance and tor stereo view-
ing of the imagery when the fore and aft scan is employed. The five channels of infor-
mation are recorded on magnetic tape in an analog mode and are then processed to a
digital mode for hardeopy imagery.

e. RA-35 Infrared Scanner. This infraved seanner also has a 2.0-milliradian
instantancous ficld of view and records data on T0mm film. s sensitive in the 8- to
I4-micrometer portion of the electromagnetic speetrum. Imagery obtained from this
scanner at 3,000 feet ASL will be used for evaluation and comparison with the thermal
hands of the HMS-564X scanner,
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APPENDIX A

SOILS AND LANDFORMS

Tables A-1 through A-10 below provide soil and landform data on Sites A B, C,
D, E,G, L}, K, and L, respectively.

The abbreviations used in these tables for soil type are hased on the Unified Soil

Classification System:

Abbreviation Suil Type
GW Well-graded Gravel
GM Silty Gravel
SM Silty Sand
ML Sift

Additional soil information is provided by Tables A-11 (nutrient analysis) and

q A-12 (density).
.
4 Figures A-1 through A-9 illustrate various unusual or outstanding characteristics
*
v of the D-4 Quadrangle.
E
b The soil sample irformation sheet (Fig. A-10) was used in data collection at the :
A various sites. '
13
z Permafrost transects were taken at Sites 1 and G and are shown in Figs, A-1 1 and
4 A-12, respectively. ;
3
i
3
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"Table A-1. Site A

- —————————— ot

Bearing
Depth Taken Capacity Soil
Sample Landform Unit (cm) (kg/em?)  Munsell Color  Type
A-1-1 Outwash 24 177 4/3-5YR ML
A-1-2 Outwash 20 0.84 6/4-5YR ML
ALl TR, an 2.03 4/4-5YR ML

A-1-4

A-2-1
A-2-2
A-2-3
A-2-4

A-3-1
A-3-2
A-3-3
A-3-4

A-4-1
A-4-2
A-4-3
A-4-4

Outwash 22 1.31 4/5-5YR
QOutwash 21 1.58 5/12-7/5YR
Outwash 22 1.03 4/3-5YR
Outwash 28 0.98 6/6-5YR
QOutwash 21 1.80 6/6-5YR
Outwash 20 0.99 6/6-5YR
Outwash 20 1.39 5/4-5YR
Outwash 20 1.72 5/3-3YR

Outwash 21 1.61 6/4-5YR

Outwash 18 2.37 3/3-10YR
Qutwash 22 - 3/3-10YR
Outwash 21 - 4/2-7.5YR
OQutwash 22 3.03 3/3-10YR

ML

ML
ML
ML
GM
ML
ML

ML
ML

GM
GM
GM
GM

- Not taken
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Table A-2. Site B

Bearing
Depth Taken  Capacity Soil
Sample Landform Unit (cm) ka/em?)  Munsell Color  Type
B-1-1 Floodplain 30 1.00 5/2-10YR ML
B-2-1 Floodplain 20 2.11 5/4-5YR SM
B-2-2 Floodplain 20 7.75 5/4-5YR SM
B-2-3 Floodplain 22 2.08 5/3-5YR SM
B-3-1 Moraine 20 1.22 3/3-5YR SM
B-3-2 Moraine 21 0.86 3/3-5YR SM
B-3-3 Moraine 22 0.98 4/4-75YR GM
B-3-4 Moraine 21 0.93 4/3-5YR GM
B-3-5 Moraine 22 0.99 4/4-5YR GM
B-4-1 Moraine 2] 0.99 4/4-5YR GM
B-4-2 Moraine 22 1.04 4/4-75YR GM
B-4-3 Moraine 20 0.80 4/3-5YR GM
B-4-4 Moraine 19 0.82 4/45YR GM
B-4-5 Moraine 19 0.96 4/3-5YR GM
B-53-1 Outwash 21 1.25 4/3-5YR ML
B-5-2 OQutwash 25 0.99 4/4-5YR ML
B-3-3 Outwash 22 1.30 4/3-5YR ML
B-5-4 Outwash 21 1.50 4/3-5YR ML
Table A-3. Site C
Bearing —
Depth Taken  Capacity Soil
Sample Landform Unit (cm) (kg/em?)  Munsell Color — Type
C-1-1 Terrace 21 1.69 4/2-10YR SN
C-1-2 Terrace 22 1.57 4/2-10YR SM
C-t-3 Terrace 22 - H2-10YR sSM
C-2-1 Moraine 21 - 2.5/1-5YR MIL
C-2:2 Moraine 20 - 4/2-10YR S\
C-2.3 Moraine 25 - H210YR Sy

- Not tahen
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Table A-4. Site D

Bearing
Depth Taken  Capacity Soil

Sample Landform Unit (em) (kg/ecm?)  Munscll Color  Type
D-1-1 Moraine 22 1.52 4/2-7.5YR SM
D-1.2 Moraine 28 1.07 5/4-5YR SM
D-1-3 Moraine 24 1.65 5/4-5YR SM
D-1-4 Moraine 20 1.85 5/4-5YR SM
D-1.5 Moraine 20 1.70 5/4-5YR ML
D-2-1 Moraine 30 2.00 2.5/0-7.5YR SM
D-2.2 Moraine 20 1.460 2.5/0-7.5YR ML
D-2-3 Moraine 20 0.88 3/2-7.5YR ML
D-2-4 Moraine 22 1.50 3/2-5YR ML
D-2.5 Moraine 22 .95 5/6-5YR ML
D-3-1 Moraine 2] 0.93 3/2-7.5YR SM
D-3-2 Moraine 2] 1.16 3/0.7.5YR ML
D-3-3 Moraine 20 1.45 4/2.7.5YR SM
D-3-4 Moraine 22 0.90 4/2.75YR ML
D-3-5 Moraine 20 1.65 4/4.7.5YR M.
D-4-1 Moraine 22 241 5/6-5YR SM
D-4-2 Moraine 20 2.09 5/6-5YR ML
D-4-3 Moraine 21 1.22 4/45YR SM
D-4-4 Moraine 25 1.30 4/3.5YR Ml

Moraine 20 1.45 4/4-5YR SM

4)




ST N
‘ ) : Table A-5. Site E

Bearing
: Depth Taken  Capacity Soil
! Sample Landform Unit (cm) (kg/cm?)  Munsell Color  Type
' E-1-1 Floodplain 22 - 5/2-7.5YR GM
; E-1.2 Floodplain 55 - 5/2-7.5YR SM
E-1-3 Floodplain 5 - 6/1-10YR GwW
E-1-4 Floodplain Under Water - 6/1-10YR SM
E-2-1 Floodplain 16 - 5/1-5YR GW
E-2:2 Floodplain 17 - 5/2-5YR GM
E-2.3 Floodplain 22 - 6/1-5Y GM
E-3-1 Terrace 13 - 5/2-3YR SM
E-3-2 Moraine 40 - 25/0-75YR ML
E-3-3 Moraine 40 - 2.5/0-7.5YR ML,
: E-3-4 Moraine 40 - 2.5/0-7.5YR M,
j ~ Not taken
_ Table A-6. Site G
v Bearing
g Depth Taken  Capacity Soil
‘ Sample Landform Unit (em) (kg/em?)  Munsell Color  Type
; G-1-1 Inner Moraine 21 1.07 4/4-7 4YR SM
G-1-2 Inner Moraine 20 0.60 5/8-10YR SM
G-1-3 Inner Moraine 22 .18 4/4-10YR SM
G-1-4 Inner Moraine 21 1.57 5/0-10YR GM
3 G-2-1 Inner Moraine 20 1.14 4/4-10YR SM
p G-2:2 Inner Moraine 20 1.09 3/2-T5YR GM
G-2.3 Inner Moraine 21 -~ 4/410YR SM
G-2-4 Inner Moraine 19 1.39 4/4-10YR GM
G-3-1 Inner Moraine 18 110 H2-10YR GM
G-3.2 Inuer Moraine 20 - 4/3-10YR GM
G-3-3 Inner Moraine 22 - 5/6-10YR SM
G-34 funer Moraine 20 0.79 4/4-10YR GM
"’ - Not taken

y
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Table A-7. Site 1
: Bearing
3 Depth Taken Capacity Soil
3 Sample Landform Unit (em) (hg/em?)  Munsell Color — Type
9 I-1-1 Moraine 20 222 3/4-2.5YR MI,
: 1-1-2 Moraine 24 1.40 4/3-10YR ML,
i 113 Moraine an - 3/2-10YR Ml
‘ 14 Moraine 20 1.10 HA-1OYR Ml
3 -2 Voraine 20 0.90 3/2-10YR M1
93 [.2-2 Moraine 20 1.04 3/3-10YR GM
k. -2 Moraine 21 1.44 4/4-10YR GM
' — Not tahen
Table A-8. Site }
Bearing
; Depth Taken Capacity Soil
Sample Landform Unit (em) (hg/em?)  Munsell Color — Type
;3 J-1-1 Outwash 2] .44 4/3-5YR M.
;' J-1-2 Outwash 25 1.15 4/6-5YR GM
J-1-3 Outwash 20 2.00 4/6-5YR GM
J-1d Outwash 2] .24 3M-5YR SM
X J-1-5 Outwash 22 - 0/6-5YR SM
i J-1-6 Outwash 20 - 2.5/0-75YR SM
; J-210 Outwash 20 0.76 4/2:3YR MI,
J2-2 Outwash 21 0.81 4/2.5YR GM
1-2-3 Outwash 19 I 5 HO-3YR GM
321 Outwaszh 19 1.00 HOSYR GM
J-2-5 Outwash 243 44 H6-5YR GM
3 131 Ontwash 2 1.19 SM-3YR I,
N J-3-2 Outwash 19 0.35 5/3:3YR MIL
J-3-3 Outwash R LO¢ 3/4-5YR ML,
J. 34 Outwash ) (.01 3E5YR ML
j-3.5 Oulwash 18 0.90 M35YR MI,
i Not tahen
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Table A-9. Site K

Bearing
Depth Taken  Capacity Sail
3 Sample Landform Unit (cm) (kg/em?)  Munsell Color — Type
3 K-1-1 Moraine 20 - 2.5/0-75YR ML
? K-1-2 Moraine 22 - 3/2-10YR ML
¥ K-2-1 Moraine 20 - 4/2-10YR GM
K-22 Moraine 20 - 3/3-10YR GM

- Not taken

Table A-10. Site 1,

Bearing

Depth Taken  Capacity Soil

Sample Landform Unit (cm) (kg/em?)  Munsell Color — Type
L-1-1 Moraine 35 - 4/6-5YR 5M
1-1-2 Moraine 30 - 4/6-5YR GM
L-1-3 Moraine 20 1.95 2.5/2-5YR SM
[-2-1 Moraine 20 1.48 4/4-7.5YR GM
1-2-2 Moraine 20 1.23 4/2-10YR SM
L-2-3 Moraine 22 1.14 5/6-10YR M1
L-3-1 Moraine 20 1.24 3/2-7.5YR GM
L-3-2 Moraine 30 1.18 5/6-10YR SM

~ Not taken
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Table A-11. Nutrient Analyses of Random Samples g
Nutrient Sample ;
B-1-1 B-3-1 D-1.1 D-3-1 J-1-1 J-3-1 i
pht 6.8 5.1 6.3 5.4 5.2 5.6 i
Phosphorus (Ib/acre) 50 75 150 50 100 75 ‘
Nitrate Nitrogen (Ib/acee) 20 20 40 60 20 20 :
Ammonia Nitrogen Low Very low  Low Low Very low  Low ‘
Nitrite Nitrogen (p/m) >1 >1 5 5 5 >1
Potassium (Potash) (Ib/acre) 120 100 120 160 100 100
Calcium (p/m) 1.400 1,000 2,800 1,400 150 150
Magnesium High High Very high  Medium High High
Manganese Low Low Low Medium low  Low Low
Aluminum High Very high Medium  High Very high  Very high
Sulfate (p/m) 30 30 50 100 50 50
Chloride (p/m) 100 100 100 200 100 100
Ferrie Iron Medium  Low Medium  High High Low

NOTE: All amples analyzed using the LaMotte nutrient testing procedures and materials.

s Table A-12. Field Density Measurements
E Moisture Content Wet Density Dry Density

Sample (pereent) (/) (I/i3) Voids Ratio
3 A-1-1 8.9 52.9 479 2517
4 B-1-1 19.4 91.16 76.28 0.818
9 D-1-1 248 5185 41.54 3.056
4 £-1-1 2.0 159.9 156.5 0.076
) G-1-1 145 85.08 w44 1.26
: 1-1-1 78 34.18 31.72 4.311
ﬁ J-1-1 29.5 69.36 53.04 2.141
- L-1-1 1.6 42.26 10.22 3.189
i NOTE: Sand cone method utilized 1n all of the above determinations
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Fiuo Aol Delta River as viewed Trom transeet 3 located
at the edge of the Donnelly Outwash,
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Fig. A-3. Deposition of fine sands along the banks of the Delta River.

Fig. At Transeet 5 evidenee that ontwash areas were covered with asilt surface layer,
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Fig. A-9. Site L as viewed from Sample 1-1-1 looking south.
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‘Soil Texture:

SOIL SAMPLE INFORMATION SHEET

Date: -‘Sample No.:
Location: (test area name)

Position and Slope of Site:

Apparent Source Material:

Natural Vegetation Cover:

Soil Structure:

Soil Horizons'

Horizon No. Color Thickness Sample Taken Comments

Penetrometer Readings:

1. 2. K 4, 5.

Remarks:

Collector:

Fig. A-10. Information sheet used in collecting <oil zample data,
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Fig. A-11. Permafrost transect, Site L.
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Fig. A-12, Permafrost transect, Site G.
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APPENDIXB

VEGETATION

B-1. Density Caiculation. The method for calculating the approximate number
of trees for every 800 feet? from average spacing can be explained using Fig, B-1.

L] L] . L] . L] [ ] E 20 ft'

40 ft.
Fig. B:1, Vegétation Density Model

These dots represent a-highly-idealized forest with dverage spacing between treesat 5
fect. Dots are placed inside the square such that no dots fall on the square, thus render-
ing a more aceurate picture of the forest than if some dots fell on-the perimeter. From
this representation, the following formula for caleulation of the approximate number
of trees per 800-foot? arca, given the approximate average spacing hetween trees was
deduced:

800 feet?
Average spacing?

Number of trees =

Fxample:

Average spacing = 5 feel

800 feet?
Let x = number of trees = ——

(5)°

Sox = 32 trees

B-2. Canopy Closure Index (CCI) Determination From AIDES, The Automated
Image Data Extraction Svstem=Phaze 1 (AIDES-1) seans a square area and color codes
each density. A digital readout. telling what pereent of the total square is oceupied by a
certain color or density. is given, Figure B-2 is a representative fisheye photo from which
CCPs were determined using the AIDES-1. AIDES-1 was used to find what pereentage
of the cireular area was covered by sky, The AIDES-1 can only sean @ square area and.
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Fig. B-2. Sample canopy photo.

therefore, is only able to measure what pereentage of sky is in the square area, 1 was
determined that the canopy image, or cireular arca of the photo., is T8 percent of the
square area. Since all sky falls within the cirele, it follows that the amount of sky falling
s within the circle can be determined by a ratio of the amount of sky within the square to
the arca oceupied within the square by the cirele, or 78 pereent.

. S area of shy in square
Area of sky within eirele = drea of shy 10 S
x arcy of cirele in square

i

area of Ky in syuare
——- ot = P a i et s et ot
T8

Area of sky within eirele

S The CET = B0 < area of sKy,

B30 Additional Information.  \dditional data for the various vegetation ty pes are
given in Table By,

Table 13-2 prosudes data for cach plot on the numerous species of vegetation
found i the D=4 quadraongle area. (Note: o the table columns, CD™ iz Crown
Dieler.)
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In Table B:2, Specics are identified by their scientific names. The common
names for thése specics are as follows:

Scientific Naie Common Name
Trees

Picea glauca white spruce
Picea mariana black spruce
Populus tremuloides aspen

‘Populus balsamifera Balsam poplar
Salix Spp. willow
Betulapapyrifera Paper birch
Alnus:crispa alder

Shrabs

‘Betula:natia =

-Rosa acicularis wild rose
Vaccinium-uglinosum bog blueherry
Vaceinium vitisidaca mountain cranberry
Arctostophylos alpina alvine bearberry
Arctostophylos ribra -
Arctostophylos uvaursi bearberry
Potentilla fraticosa cinquefoil
Cotfnus canadensis bunchberry
Ledum groenlandicum Labrador-tea

Ledum decumbens Narrow-leaf Labrador-tea

Betula glandulosa resin birch &
Salix Spp. willow 33
Shepherdia canadensis buffaloberry 9
Empetrum nigrum crowberry E
) Ribes triste American red currant E-
Sitene acaulis - )
e Drvas mountain-avens
Diapensia lapponica diapensia
Saxifrage bronchialis -
. E , 2. -—
2 0:‘() tropis Spp.
; Viburnum edule -
Y .
4 Herbs
e
Potentilla Sp. -
: Equisctum horsetail
1 63
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Epilobium angustifolium
Potentilla multifida
Linnaca-borealis
Campanula

Lupinus

Zygadenus elegans
Oxytropis Spp.
Ranunculus Sp.
Astragalus Sp.

Arnica frigida
Polygzonum bistorta
Pellia

Delphiniuni

Achillea

Mertensia paniculata
Galium

Iris

Pedicularis labradoria
Minuartia

Petastites hyperhoverus
Boschniakia rossie:

fireweed
twinflower
bhelliflower
arctic lupine
death camas
crowloot
milk veteh
larkspur
yvarrow
bluchell
bedsteaw
wild iris
lousewort
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Table B:2. Vegetation Data Per Plot
VEGETATION TYPi . Picea glauca, Picea mariana .. __. - -
PLOT A-;—V~ Diameter Class (in inches)
0-2 | 2=% 4-6 -8 810 { "10-12 (| 12-14
TREE_SPECIVS. No dt, chido L L CD 0 HESCP Yo, 1t CDINoL it L CDI T 11t L CDf HoL HE. C)
Picea glewen b .. \e/30/4 . 1 . o
Picea wariena 1 .8/16/2 | 38/26/3 .. . _ .. _.. Average é ac{ncz 2 - 3.
Populus batsamiferai. . 1 N . BN R R
Salix._spn. s 2/24L6 . N I
Betula p.u\ruc ot Y U S A N . B
Alnus_crispd . i . L
-m—_—-"’-"“ - 0
B o 14Ground 7— 7 A 7 20f9und
SHRUD S%‘i;(}1.lls - . _J Cover_ |ne"joep"| . lll‘Ra ')!”'C[L _ | Cover | Ht"
Vaccinium uglinosum: . | 1 | 37| i ] .5 1.1
Vaccinium vitisidsea | 1 | 3| 2 |Equisetwn ____ __ | 1_ | 8
‘Arctostophylos alpina | 1 - |3 ] 2. Grass o )10 .8
Potentilla fruticosa . | 1 . | 8.4 o _ b
Comus canadensis | 3 _ | 4} 2 P DR
; T e T
; i Populus tremnloides,
e‘«‘«; : VEGETATION 1ypy Populus balsamifera, Picea glauca, Picea mariana, Salix
PLOT __A-2-V Diameter Class (in inches)
3 : 0-2 | 2-4 46 6-8 8-10 | 10-12 | 12-14
) TREE_SPECIES . {No.Ht.CRINo.Ht.CDINo.iit.CDINo 1t .CD|No. HE.CD{No M. CD N JHE , CI¥
e Picca plauca . .- laing/ssl o L )
i, Picca wmariana 4/14/3 . N e .
Populus treawloides| 3/16/4 114/26/5 | 9/34/6 1 , _
= e 32 .
b Populus baisaui icral 3/12/4 i ] o o
= Salix spp. 3/8 RN . L ] . I
¢ Betula papvri sra L } . L
e Alnus_crispa ) o b L
X po— e s e R T Tt = ~r
‘ 7 %Croiund ZGround
E SHRUE -3 SCLiS Cover  |ne! § en" HEMR_SPECIES Cover | He"
- Vaccinium vitisidaéa 50 3_1.1.5 ggssLNOTE_._Ng; spongy 40 1 %
2 Arctostophylos alpina | _ 1 2 12 |Pellia . 3.1 %
e Potentilla fruticosa | 8 | 2_ICrass 13 8
Coxrnus canadensis 10”4 |2 |Epiicbium angustifolium _ 3 6
3 Potentilla multifida 1 6
= ] . Linnaea borealis 1 L2 ]
: T , Campanula 1 '8
R — j* Lupinus 1_1 6
« I A L o A O A A T O T kA Y T -.-zo-y..gnag-,dngpguue‘lsguv.l BT ot F el mey OSSR 'gf‘?
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Table B-2 (cond'd) :
e - VEGETATION TYPE _Picea glauca, Picea mariana, Populus tremuloides .
S PLOT _A=5=B Dianeter Class (i iachcs)
9 0-2 254 46 6=8 8-10 10-12 | 12-14
TREE SPRCILS .. INo.Hit.CDiNo Ht.CPINo.lt. (D iNo.Ht . CDINo.Ht . CDIXo. He . CDINo, e, CI
Picea glavea_ . | &30 |~ v .2/30 __4 . _ | 140 __ o
{“ i Plicea moviama_ . [ 4/10 [ 8/22 - 8/15 . | I .
b s Populus_tramuloidesy = R __6/8 R
2 . Popul us hrlsamtferal .. | N N
2 : R N R P D T e o
- - -Betula papyr ifon., I U [ [P S L
pe- . Alnus crispa . - N I e - e . T
E T = I D O
‘N‘ - ; SHRUB SPLCLES . __ . |.Covei-_)iit"} cD' |- __HERB SPECIES Cover_| lit"
o Vaceinium uglinosum | 40 .1 2 ] 1 |Moss/NOTE: Thick & Spomgy| 90- .} 1
- Arctostophylos uvaursi . 20- | :4 | "2 [Lichen =~ _ .1 |1
3 i Cornus canadensis____|.. 1 _|__| _ |Linnaea borealls _ . . 20 ) 1
- } Piceaglavea . . | _ 3. 124 1 12 |Lupinas-___ "~ . . . | 3.1 5
. Picea mariana. 13 12 110 j6rass . . " . 4. 5 1.5
;ﬁ; Shephordia canadensis- |- . .1 | 4§ 3} -~~~ _ T Vo b .. 1
3 s Empetrym- ni&rum,, b2 Vo2 b Yy e s
- T = 3
- rwiRins T R R T SRR, AR SR i R T R e e SRR oy T T - Smbeny é?,
= =
; VEGETATION Typr Picea mariana, Populus tremuloides

[

PLOT A-6-B Diameter Class (in inches)

<
R R
;

0-2 2-4 4=6 6-8 8-19 10-12 | 12-~14

n;..‘..
L bt oo o g ant

TREE SPECIES ___iNo.lt.CD}No.HL, CDINo. lit.CD]No.ilt .CDINo, HE,CD |No,Hit . CDiNo, Mt , CTx

Picea ylauca - R _
Pices maviana 13/7 _ | 4/13 i
Populus tremuloides| &4/14 (dying) _ . .
Populus balsanifera ; X , . ]
1 Salix spv. ; 1. _ L
! Betula wapvrifoera
Alnu" cn shil
e AT

s

AL PO Fgen BT

“ZGround %Ground
i SHRUB SPECLES Cover  [He" Tep" HERB _SPECIES Cover | ut” }
b Vaccinium uglinosum 3 3. 1.1 |Moss/NOTE: Thin 20, 1 E
N Vaccinium vitisidaea 80 2 {.1 {Lichen 3 1
Fo : Ledum_grocnlandicum 40 4 | 2 lGrass
4
1

.«
S ﬁ,w\“t-«‘, }‘.m.‘”

5
Picea mariana 3 2 10 |Lupinas 1 5
Betuia glandulosa 5 20 {Linnaea borealis 1

I _

Y N

— -y
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Table B-2 (cont'd) .
‘VEGETATION TYPE _Pjcea glauca, Betula papyrifera, Populus: tremuloides, Balsamifera

Populus

i e ,
TR O LT

o
i

PLOT _A=3=V _ Dlameter Class (In xnchcs)

I 0-2 2-’-4 4-—6 6 -8 8-10 10=12 12-14
TREE. SPECIES __ No.Ht.CDI Mo Ht. ChiNo.dit.CD %o HE . CDiNo 1t . CDY No. it .CD! No. Ht. CI
Picea_plauca __ 3 o . 2/65/16
Picea-mariana . __ _ o , _ _ _

Populus tremuloides) . - P 1/42/16 ___ _ L
Popuius_bal .d"ufcra -9/16/4-} _ , c 1/42/16 _ _

Salix spv.. . i ___ N ]
Bct’ul‘x)apvrifa.m S 1/36/12 1[42/16 1/54/18
Alnus crisba — |~ - "% /| S _
‘NOTET Alnis Crisoa has 8 stens/bush, vith a total COOF BT, —— ——

- “Ground |7 ZGround |
SHRUB SPECIES.. _|:Cover._ - ’ﬂt"‘: _CbY __HF ’{B SPl’(‘I(-.S _Cover |He!.
‘Rosa acicularis_ .. . |~ 20_ 18| 10. Moss - . ~:20 . -
Vacciniumzuglinosum- = |- - S571__3 [Linnaea bo;ggig IS N S CN
‘Ledum ~decunbens- == 1.|Epiloblum angustigglgun 5 -6
‘Arctostophylos: alp:lna 42 Equisetun,f S 115 1.6 -
Potentilla: ﬁ'uncosa — 81 3 |Zygadenus. elegan S
:Vibumum edule:” _i_— .10 crus T ~30 .. 10 -
‘Shepherdia: canadensis | 2 | 51 4] _ i . _
»qutrunmigtun i S N - Y _ , _ o -
R . o ) R

. o L _ L } _ I ]
VEGETATION Typk _ Picea-mariana, Picea glauca . ;
PLOT . A-1-B Diameter Class (in inches)
T 0-2 2=4 4-6 6-8 8-10 1012 | 12-14
TREE SPECIYS No . CD{Na HE,CD oL HE. CD{No. it .CD{No.Ht.CD {No . Ht .CD{No.lit .CD
Picea glauca L - 112/ 126/
Picca mariona _ /22/ 122/
Populus tremuloides
Populus halsami ‘foral . - _ i
Salix spp.
Betula papvrifera -
Alnus _crizpa.
“Ground %Ground
SHRUL SPECIES _ Cover jue" { Ch" NEx% SPECTES Cover | He"
Vaccinium-vitisidaea 0 3.1 2 IMoss/NOTE: Spongy, 6"-12" —
Lomus caiadensis 3 2 3. 1.} Thick 100 1l
: Linoasa borealis 1 2
Grass 11 6
Pellia 0 1
P L R L S R e e IR LR 2 2 S e vt ot Srorar
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Table B-2 (cont’d)
VEGETATION TYPE Picea glauca o
PLOT B-1-B__ __ Dlameter Class (in inches)
0=2 2=4 46 6-8 8-10 10-12 12-14
3 TREE. SPECIES No.Ht.CD|No,Ht,CD{No.Ht.CD{No.lit.CD Mo Ht . CD|No Ht .CD] No.lit. Cl
i Picea glavca . [ 6/28/3 116/30/3 | 8/42/4 | S/53/6 | 1/56/9
; Picer mariana . 1 s I
Populus trenuloides )
' Populvns balsaniferal_ . | j
. Salix spp. o .
! Betula pinvrifera _ _ _
i
' Alnus crispa N I R - -
i NOTE: Largest tree in area is 86' tall (T4ei5"). — - o
X - %Ground ) ] ZGround
) ; SHRUB SPECQ‘IS L Cover _Lhe'" ! CD" ). _ __ HERB SPECIES _ _Cover | ne"
‘ Rosa acicularis . . | 1 .16 | 4 |Moss/NOTE: Spongy _ 95 i
‘ . I _ . | _lLlichén . 25 .1
. P S _ Grass . . . 1 _6
; . ,7 SO VOxytropis s_pp 2. 1|_6
¢ e } | . lUnknown . .. . 12 6 .
{ e e e o — _ . e _ _ — —
' — B i =
! o - _ _
i == — : = = -
i S = a = = = = =R S E PN
: , _
E. : VEGETATION TYPL Detula papyrifera, Populus balsamifera, Salix ~
PLOT B-l-V Diametet Class (in inches)
0-2 2-4 4=6 6-8 8-10 10-12 | 12-14
; i TREE SPECIES = _ No. e .CD No  Ht ,CDNo HL.CDINo HE.CDINo, it .CD [No Hit . CD (No .}t . CL
= | Picea_slouca
R Picea rariana
Populus trenmuinides . L
po: Populus baisamiferal 1/10/1 | 3/22/4
Sciix spp. . 55/10/2 | 5/22/% .
e Betuls panvrifera 4/15/2 1 &4/24/5 | 8/26/5
8 Alnus crisp-
. e s T aezdrasmaazienT= )
NOTE: Burned spruce stumps,
| * %Ground ZGround
a SHRUB SPECIES Cover i | ¢ HERS STUCLES Cover | "
b , Rosa_acicularis 3 6_1 4 lMoss 30 N
1 Vaceinium uglinosum 1 4 1.5 _lLichen 4 L
. | Ledum groenlandicum _ i 5 .5 1 2 }Grass 1 5
1 Ledum decumbens | 1 |2 1 {Epilobium angustifolium 1 4
4 ‘ Arctostophylos alpina 2 16 3 !linnaea borealis 1 1
i Picea glauca 3 __PR4-7312 |Pellia _ o 2 %
- : Empetrum nigrum P23 4 ‘Leaf Litter 60 o
x T § ! H —_!
¢ ? e b O P ST §
5\: ; - em—ae o Al T =t S . T ] l-nu-A-l.nﬂlr ¥ h.t - I I BN S . - wa T . T ST - % -
3 . ]
i
f. '.,f
3
F
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- : Tuble B-2 (cont’d)
% E VEGETATION TYPi Picea mariana, Populus t: muloides, Populus balsamifera
PLOT B=2-V___ Diameter Class (in inches)
0=2 2=4 4~6 6-8 8-10 10-12 12-14
2 TREE SPECIE _ No.Ht.CD|No . HL.CDINo.fit.CDiun~ . He . CD [No it . CDf No HE .CD! ¥o. it Cl
= Picca _slauca . . ]
i Picea mariana _12/8/3 1. . _ _
ol Populus tremuloides| 3/10/4. 1 5/16/7..
{‘f’ Populus._balsamiferal 3/12/5 | 3/16/7 [ .
B Salix spp. 1 _ _
: Betula panyrifera | ) R ] ]
; ;{-\,!_2_,“5 crispa . 85/8/2 _ , B l _ L
(5 ZGround %4Ground
= SHRUB SPECIES _ _ _Cover_ {He" | cn" HERB SPECIES . _|. Cover j He".
Vaceinium vitisidaea | 85 | 2 | 1 |Moss o 5 | )
- Ledum. groenlandicum 2. 6 | 2 |Lichen B . 10 b
- Ledum,,%cclfmséns e .2 _ 16 1 3 |CGrass - e o2 6
3 Picea glauca .10 24 110 _|Fpilobium apngustifalium | 1 .| 14
< Empe¢vum-nigrum _ . | 1 12 | 1. Campanula_ . - 1 _6
— — oL APellda - 2 11
5 VEGETATION TYPE _ Picea mariana, Betula papyrifera
PLOT B=3-V Diameter Class (in inches)
rf 0~2 2-4 4-6 6-8 8-10 10-12 12-14
‘f": ! TREE SPRCIFS No. dit .CDiNo.HL.CDINo . Ht, CDINo HL .CDINo, 1Tt ,CD [No, HE , CD{No Wt . CD
H : Picea glauca .
) ! Picca mariana 25/12/4 (1671676
5 Populus tremuloides
5 - Populus balsonifera
:‘ Salix spp. - i
= Betula papvrifera 9/18/6 | 3/24/8
2 Alnus_crispn
A oAl
, ZGround ZGround
pi: SHRUB SPECIES Covor sl en” HERB SPECTES Covoer He" B
7 Vaccinium vitisidaea 70 5 1 |Moss/NOTE: Thin 65 L
Ledum groenlandicum 5 4| 2 |Lichen 1 1 g
; Pellia 3 i :
4 Leaf litter 10 - p
] - E
.. — —— o o SRS S g
mememom e} e el o e 3
g, t " 3‘:2
g S E— — 3
K =" T T T T e Chimas o e Yher LTI R v {0 mresad 92 Sssiiamies S0l & L R eS0T Y RT3 ol TR AL 5
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Pable B:2 (cont’d)
VEGETATION TYPE _Beétula papyrifera, Picea glauca, Alnus crispa, Populus tremuloides

PLOT B=4=V . Diameter Class (in inches)

0-2 2-4 4-5 6-8 8-10 10-12 12-14
TREL SPECIIS No. it . CDINo HE.CDINoL L. CD 1o HE . CDINo JHE . CD| No HL . CD] No it CI)
Picea_planca 47472 1/25/6
Picea mari ana , ]
Populns troemmloid.s! 4/26/6 j _
Yonultus balsanifera o i , __
Salix spp. B L . _
Betula papyrifera. | 2/12/4 1.8/24/6 11/26/7 N R
Alnus crispa _ 10/12/2 . I P
NOTE: Tallest Picea glauca is_35' tall. _ __ _ R

#Ground #Ground

SHRUB SPHCILS Cover. tiie" | .Cb")! . HERB SPECIES. _ _ __| Cover | Ht"
Rosa acicularis .. _ _ 5 |10 | 8_|Epilobium angustifolium | 10 | 10
Vaccinium vitisidaea 70 | 41 2 |vrass e ) 2 _. 6.
Picea glauca ... _.__ .. 210, 136 1.2 lLeaf litter 30 =

VEGETATION TYPE Populus balsamifera, Populus tremuloides, Alnus crispa

o Be5-V

Diareter Class (in inches)

TREE $PRCIES

0-2 2-4 4-6 6-8 8-10

10-12

o L. CDRe e CD N0 dIL, CDINO,LHiE . CD I Ne 1L, CD INo L HE, CD

12-14

No. Mt Oy

Pilcea glauca

Picea woriana

Populus tremuloides

Yopulus balsamifera

Salix spp.

Betula papvrifera

Alnus cr_l'::]\;:\ I . S AU NV § :—'
ZGround ZGround j

SHRUB_SPECIES Cover _jut" e HEXR STCIES Cover { ' |
Vaccinium vitisidaca 10 3_1 2 IMoss/NOTE: Hard, Dry 35 1
Salix spp. 2 8 4 ICampanula — 1 3
Populus tremuloides 20 72 _}_36 |Unknown 5 1.3
Alnus crispa 65 72 172 .
Populus balsamifera 10 76_1 36 el
Empetrum nigrum 3 2 R D

- . . e et

e
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Table B-2 (cont*d)

E VEGLTATION IVPE _ Bétula papyrifera, Salix R
PLOT Beb-V Diamcter Class (in inches)
- + — - L . _ . - . _ e - _ . ~ _
0-2 224 4=6 65 8-10 10-12 12=14
TRLE.SPECLES Vo Bt CD No e, GV No dle, €D (Mo  Be . CD o L CDY o ML, CDE I, e, O
Picea glauca - . ST S . ,
Picca maviann | . : - - i I ~
Populus trowm g
Populug balnaizors ] o - } _
Salix spp. ) 2/20/4 | 5/32/6 R , ] ~
Betula paovrifera ' 4/30/3 { 9/36/5.! 8/40/8 | 1. _
Alnus_crisea_ 12/12/5 U e 7
NOTE: Many bumed tree stumps, - - =
] ) ZGround %Ground
SHRUB _SPECLES | Cover {ne"jcp'| BURB SPECIES. . | Cover | nHe"
: Rosa acicularis 1.1 18 | 10 {Moss_ e ol 60 | %
A Empetrum_nigrum _|. .5 _j4 4 |Mertensia paniculata _10 14
1 Ribes triste. 214 | 8 |Fpilobium angustifolium . __ 2 8 .
J e o L. -1 .| . _|Linnaea borealis 1|2
; _ 1. _ R Pellia . 1 _%
VEGETATION I1YPE _Populus tremuloides, Populus balsamifera .
PLOT _B-7-V . Diameter Ciass (in inches)
0-2 2-4 4=6 6-8 §-10 10-12 | 12-14
TREE SPECIES No.Jit .CDINo. .1t . CDINo, Ht,. CD{No  Ht LCD!No. 1t . CD |No 1t . CD N0 HE . CI
Picca plaucn , . .
Pi.cee maxiana ; ; .
Topulus_tremuloides | 20/10/3112/12/3 | 3/36/6 | 2/40/8
Populus balsami feva 5787271 N ,
Salix spp.
Betula panyrifera
Alnus crisna 8/8/2 . _
SRR IIINITIN I S e ur TR L T Sy e T g g
%Grownd | ‘ %Ground
SHKUB SPECLES Cover qut' ! -pt 10 SPECTYS Cover | H:"
Vaccinium uglinosum 10 2 | 1 fMoss 5 1
Vacciniup vitisidaea 40 2 ) _1 'Epilobium angustifgliuvm A 12
Picea glauca 10 124 | 12 }Zygadenus elegans 2 18
Betula glandulosa .1 131 3iGrass___. 25 8
Salix spp. 5 8 | 12 |Pedicularis labradorica 10 10
Empetrum nigrum 5 2 1 iLinnaea borealis _ . 1 2
Lupinus 1 6
SOV P i
T e

T SNt MRS i e,
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g Table 8:2 (cont’d)

VEGETATLON TYPS _Populus builsamifera, Populus tremuloidés, Salix }
A ; PLOT :_B:_S-V _ Diameter Class (in inches)
. 02 | 2-4 | 46 | 68 | 10 | 1o-12 ] L>-t4
i : TREE SPLECIES . Yo, He, CDENo He, CDfRoLHit, CD o, dit. CD INo JHE . €D o 1t .CD] No, Jit. CD)
- Picea glauca _ _ _ _ , _

Picea marizna ] ; , . -
Populus trenuloices) 28/6/2 g i N R
Populus balsaniferal 58/8/2 |
Salix spp. | 24/6/2 _
Betula papvrifera | . ;
Alnus crispa

-~ ] %Ground ] %Ground
, . SHRUB_ SPECIES . . Cover [ne' | cp"| __ HERE SPECIES . . | Cover | mt"
3 Rosa acicularis. | 2 | 3] 2 [Mss = = ] 40 | %
Vaccinium-vitisidaea 2] 1] 1 |Epilobium angustifolium | 10 ~1 12
Ledum-groenlandicum 3 | 6| 2 {Grass . __ . 5 | .6

Picea glavea . . L. .5_ 112 | 1 |Leaf Litter _ | 60 | -

2
3
L%
d

VEGETATION TYPE Marsh

LR

v

kL :  pLoT C-2-B _ Diamcter Class (in inches)

0-2 224 46 6-8 8-10 10-12 | 12-14

- TREE SPECLES Mo it .CD{No. Ht.CDINo HE.CDINoHE.CDINO L .CD {No HE.CDINo L't . CD!
i . Picea glauca
Yh -

Picea mariana
Populus_trem loides
Populus balsaniflera
Salix spp.

” Betula papvrifera
4 } Alnus_ crispa. SR st
..
L %Ground %Ground
'n SHRUB SPECIES Cover i_l!.'" cy' HERB SPECIES Cover | Ht"
: ] Grass 30 6.

Sedge 20 5
Irish 5 18
Equisetum S 5

Saste

—
e

NOTE: Dry marsh with 20 wide pdlygons.
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Table B2 (cont’d)
VIPGETATION TYPE Picea glauce, Betula papyrifera, Alnus crispa o
e i PLOT _C-1=V Diameter Class (in inches)
5 0-2 2=4 46 6-8 §-10 10-12 | 12-14
‘ TREE_SPICHES No.ilt, C Ko 1t ChiRo it , CDINo UL, CDINo JHL . CDI K LHe.CDI No, Ht, Cl
by Picea g nuca N , . 8/42/7 | /=45/1 | 2/54/8
B . Picen marviana .
,; i Populus tresuloides| ] I E ] _
i . Populus bale i RO . ‘ L .
Ve - Salix spp. R . - , , -
ko Betula napyrifera . | . 1730712y ] ) ] o
;, Alnus_crispn . . 128/12/5 . L . i
5 "NOTE: "% stems/Alnus. _ NOTE: Many fallen trees, . . S
& o i %Ground ZGround
gf : SHRUB SPECIFS . . . Cover He"l eb" ] . HERB SPECILES . Cover ‘H:_'l__
= : Rosa_acicularis 1. 7 _jo.t s Moss/NOTE _Spongy . |.__85 35
o Vaccinium.vitisidaea | 5 | 4 2 | Grass . .5 8
- Ledum groenlandicum_ _|__10. | .5 1 3 Lip__x_l_eg_g__b_man_sivaw 20 3
5 IS N _ Boschniakia_ rossica/NOTE:. 1 -8
. R P ..-i.parasitic on Alnus crispd
, , o B root. _ . .
{ — — - - — .
B NOTE: Small 10’ x 10’ folygons, . _ .
VEGETATION TYPr Picea glauca e o
Ry :
! PL T C-2-% Diameter Class (in inches)
0-2 2-4 4~6 6-8 8-10 10-12 12-14
TREL SPECIES . . No HtCHINOHE.CDINH i, CDINo HL. CDINo HL.CD N0 HE L CD [ No L1t . CDY
Picea glauca 2/10/3 | 1/26/5 | 4/40/¢6
Picea marizna
e Populys tremuloides|.
I’opulw balsanifora
i Salj.: spp.
:«; Betula papvrif.ia
Alnu. (‘11%)! o R .
- NOTE: N. underbrush. NOTE: Spanish moss_hangs from trees,
;- ZGround #“Ground
- SURES SPICIES Cover  He" 1 opt HEIS SPECIES Cover i hit"
3 Rosa acicularis ’ 2 8 6 | Moss/NOTE: Spongy 95 L
9 Linnaea borealis 2 1
PY Grass 3 14
b Pellia 2 )
fr: Mertensia paniculata 1 14
éz: P omven mw s iebn h fre s wm % aefen ww . e e wuemy e -
i e AR KT L TUK YA N R S A N R - S TRemEZ T eme v me g owenery
&
]
4

S e .
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Table B-2 (cont’d)
VEGETATION TYPE _Picea mariana muskeg

PLOT C-3-V _

Diameter Class (in inches)

0-2

ey 686 | 810

12-14

[P —

T A e B

2-4

TREE SPECIES B No. Ht ., CDiNo L it CDENo JHEL, CD N0 HE, CDINo JHEt . CDINo JHt .CD{ No. i, Cl)
Picea plauca 116/10/2 | 18/16/3] 1/26/4 | /45/6 | __ _ o
Picea mariana : i _ L _ .
Populus tremuloides _ _ _
Populus balsamifera _ B ,
Salix spy. _
Betula panvrifera _ L __
Alnus_crispa N . -
SHRUB. SPECIES __ 1 HERB SPECIES . . _ et
Rosa acicularis_ ._ 6 Moss/NOTE: Very spongy, )
Ledum_groenlandicum 6 _ sinks 1-2"' upon walking .
Arctostophylos alpina . 3 Equicetum L _8 .
Empetrum nigrum JLupinus . .9

B L . . Pellia o _ )

NO TE:_P_l_c_)_t_i_.Q on 4 tery
k- e = )

VEGETATION TYPL Populus tremuloides

hat, xises 157 above adjacent maks

'l

R R

[Ty
" ““ .::'c wynil "'*yhrw‘

PLOT D-1-B _

Diameter Class (in inches)

PN
Cioten st b

0-2 2=-4 4-6 6-8 8-10 12-14

TREE SPLCIES No. it .CDINo He. CRINoL Tt CD{No,. Ht.CDiNo, Ht ,CD {No. Ht . CD|No .11t , CD)
Picea gl onca
Picca mariana
Populus trenuloides 6/28 8/35
Populus bolsanifera
Salix spp.
Betula peovritera
Alnusg criepa I e
SHRUB SPECIES L HERB SPECIES He"
Rosa acicularis 12 | 4 |Moss
Vaccinium vitisidaea 21 1 jLichen
Ledum groenlandicum 4 | 2 :Epilobium anagustifolium 8
Arctostophvlos alpina i 212 ltupinus 5
Picea glauca 126 1 6 !Galium 3
Empetrum ndgrum |3 1 2 11 Tpedicularis lbradoria  _ .| 4}
Shepherdia canadensis 1 3.1.3.. ) %Zygadenus elegans . __ __ | .

T T crass - 6
e e et ettt N ‘Leaf litter . LT

)

T T T T T e Ty
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] Takle B:2 (cont'd)
VEGETATION TyPL __ Picea glauca, Picea mariana, Betula papyrifera

PLOT _ D=2=B_ - biameter Class (in inches)
0-2 2-4 4=6 6-8 8-10 10-12 12-14
TREE SPECIES . . . |No.Ht.Ch{No.Htr.CDINo.Ht.CD i\'o.}lt.CD No .Ht .CD{No.lt .CDINo.}HL.CD
. DTN Picea glavea o 1..13/35 . _
b, o Picea mariana _ 13728 | _ _ _
X : Populus tremulojdes|_ _ i . _ - - _
b - Populus balsamileraf . {_ ___ |© , _ ] , _
L Salix sppe.. B _ o _ _ _ _
- Betula papvrifera f | 4/35 | j ) ‘ ,
b & Alnys_crispa N S ] e ) 3 , _ A _
e T T liGromd || T TiGrowmd |
g.;" o SHRUR SPECIES. .. ... . | Cover |lit™ | Ci"| . . HER® SPECIES _|_.Cover _| He"
- 0 Vaceinium-vitisidaea | 10 12 | 1 [Mess . . | 80 | 2.
5 Picea glavea. ... | .. 4 {24 | 8 {lichen __ . _ . 10 {1
. L Picea.mariana . | ..2 126 | 8 |Pellia _ _ . 4 30 _1 1}
2 - oo ootk ] . {Leaf litter . .20 -
, VEGETATION TYPE Salix/Populus tremuloides shrub _
PLOT _3'1‘,'1! Diameter Class (in inches)
0-2 2-4 4=6 6-8 8=10 10-17 12-14
TREL SPECIES . No.llt.CH{No .HL.CD Mo HE.CD|No . Ht .CDINo . Ht: .CD INo.Ht.CDINo HL .CT>
Picca glauca . L . }
Picea mariana . X A
Fopulus_ tremuloides
Populus bolsaniferan
Salix spi. |
4 Betula papyrifeva |
'.." P - e o I i
% 7ZGround 4Ground
- SHRYB SPECIES Cover HIt" | CD" HEIS SPECILS Cover 1 Hi"
Salix spp. 3 24 112
Populus_tremuloides 3 42 1 24 N 3
Salix spp. 8 8 1 36 : ! 3
= - " 3
T o R o B
OO A A S b
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Table B-2 (cont'd)

TIDTTLLILN T S WRTLIAE

o FEVTRAI AT et
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VEGETATION TYPE _ Picea glauca .
PLOT E-1-V Diameter Clags (In inches)
0-2 224 4-6 6-8 8-10 10-12 12-14
TREE. SPECLLES _INo . Hit. ChiNo.lit.CDh|No.lt.CD{No . Ht.CDINo Ut .CDiNo . HE .CD{ Ho . HL. C)
Picea. glouca 14/10/3{17/14/4 } 3/24/7 | 2/30/8 __ .
Picea mariana = N N L __
Populus tromuloides) L o
Populus_balsamiferal 2/6/3 _ I « j
Salix spp._ 11/10/2 . o R _
Betula papyrifera | I _
Alnus crispa —_— - e e I
o 4Ground 4Ground
SHRUB _SPECIES _ Cover Jut" | cp"] _  HERB SPECIES _Covet_ | Ht"
.Arctostophylos alpina { 15 _ [ .5 | 3 | Moss/NOTE: Not spon gy or 85 | 1
Potentilla fruticosa | 70 {30 |30 | thick _ . _ e
:Picea glauca _ 1 .10 |72 | |Grass _ __ I - 4 .
Salix spp. 1 112 5 [Aster _ _ 1] 3
o _ _ Zygadenus elegans 2 17~
o S o _ Ranunc 8D . - 3.
S g Astragalus sp._ 30 .10
PR = S = oo T u
VEGETATION TYPE Picea glauca, picea mariana
pLoT _E-2-V Diameter Class (in inches)
0-2 2~4 4-6 6-8 8-10 10-12 12-14
TREE SPLCIES No JHE.CD{No Ht . CDINo HE. (DINo HE .CDINo, UL, CD INo, Ht . CD|No. It . CD
Picea plauca 1 3/28/4 1/26/8 1/36/8
Picea mariano 6/12/2 122/22/3
Populus tremuloides| .
Populus balsard fera
Salix spp.
Betula papyrifera
Alnus crispa -
= L= B i
o %Ground 7Ground
ot .t SPECTES Cover [Ht" | cp” HERB SPECILS Cover | He"
“wsa acicularis 2 5| & |Moss/NOTE: Very spongy, 95
Vacciniyg sitisidae 3 2] 1 |depresges 1'
L.edum groenlandicum 2 10 | 3 |Sedge 30 8
Ledum decumbens 10 51 2 |Lupinus 30 8
Arctostophylos alpina 5 4| 2 |Astragalus 2 4
Salix 2 41 2 1Pellia 5 1
Empetrum nigrum 5 241 2 .
Ribes triste N 815 o

e ikt




Table B-2 (cont’d)
VEGETATION 1YPL Picea glauca, Pcpulus balsamifera, Betula papyrifera, Alnus crispa

PLOT _E=3-V_

Diameter Class (in inches)

6;2 24

40 6-8 8-10

duced from
g:g'r 03:':.?. blo' ¢’ct'a

82

10-12 12-14
TREE SPECIES  INo.de.CDINo.HL.ChINo L. CD Yo Bt 7D 1o HE . £D) My 1, CD Mo itz €Y
Picea glaucs ... 1.2/35/8 2/40/12
Plcea mariuna - HE= T - _ -
Populus tro-vlojdesi - | _ R I _
Populus bolsaiserai _ . 1/30 o o ~
Salix spp., . i _ _ _ _
Betula p.l wrifera . _._}|.1/35 __ L e _
R 2/12/2 e e e e
N ;A — ’/Gzound T ] T ) 777 — 7(;ound i
SHRUB SPECIES._. . .__. | Cover “JHt"} €¢b"l. _ _HERB SPECILS _Cover | Ht"._
Rosa acicularis. . | .2 |5 | 4 Woss/NOTE: Locally thick -85 1.1
Ledum.-groenlandicum _ ! _15__ 15 | 3 | &spongy . ... . . .
. _ g ...|Grass-_ . _ S 15 .| -8
VEGETATION TYPL Picea glauca, Alnus crispa
PLOT ;_i'_i_-,“‘:V,, Diamcter Class (in inches)
0-2 2-4 4=6 6-8 | 8-10 10-12 | 12-14
TREL SPECIES No L. ChiNe HE.CDi{No HE. CDiNo HE.CDINoLtit . CD {No HE.CD{No Lt CD
Piceca plauca 4/24/6 | 1/22/8 14/26/9 | 2/40/12} . 2/35/12
Picea maziong
Populus_tremulcides
Populus balsamifera
Salix spp. _
Betula papvedfora
Alnus crispa 48/8/2 .
‘/,Grou:ui ZAGround
SURUB SPECIES Cover iHt" | CD" HERL SPECJES Cover | Ht"
Rosa acicularis 2 12 6 |Moss/NOTE: Thick & scongy 8 1
Tedum groenlandicum 30 6 3 |Grass 25 10
Ribes triste S 10 ! 6 Equicetum. 2 6
Pellia . b} 1
- —__! c—-
. - |
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Table 8-2 (cont’d)

VEGEVATION 1YPE _Diyas tundva .. . - - E
PLOT _fFolay.... Diameter Class (in inches)

0=-2 2~4 4-6 6-8 8-10 10-12 | 12234 % 5
TREE SPYCIHS |No.lit, DI Na it Cid} o.M, CD {NoL it . CD W0 e . Cf N ode O o e, ¢ ; £
Picea slauca _ d ! g
Picea varimma : 3
Populye bremuicides i , A ] ! #
Popuivs balsamiferay . B __ _ _ 1 : z
Salix spp, } , . , H
Betula panvrifern . | :
Alnus_ crisna | . . o ] i
- ﬂj; T TGround | - - TZGrownd :
SHRUS SPECIES .| Cover |ue"| cp" HERB SPECIES Covey | Et" |
Vaccinigm ugiinosum 2. 12 | _2|Moss/NOTE: in matte 15 1 |
Arctostophylos alpina | 10 _ | 2 | 2 |Lichen  ___ _ 15 1] :
Salix.spp. ... .. | 2. 2 2 | Amica frigica 2 2
Oxyiropis.. . .. .. _._.1.10 . .11 4 | Grass _ o 10 4 .
Silene acaulis __ . _ 3 1 4 | Sedge - )1 4 ;
Dryas..._ .. . ____ | 40 |1 1 {Lupinas sp.. . . . , 1 5.
Diapensia lapponica_ | 2 __ | 3 | 1]Peliia 4 N 1
VEGETATION TYPE _Salix, Betula glandvlosa, Alnus crispa, Shrub tundra
OT _ F-2-V Diameter Class (in inches)

0-2 2-4 4-6 6~-8 8-10 10-12 12-14
TIE SPLCIES w0t CDiNo HE.CD Vo, it . CDINo HE.CDINo It .CD INo HELCDINe L HE L Ci
Picea glavca 1
Picen mariana )
Populus treiuioides !
Populus balsamifera ____| E
Salix spn. A . ' 2
Letula papvrifera
Alnus crispa ! S | e nA o E

ZGround ZGround |

SIiRLL SPECLES Cover  jHe" | CD" HERY SPECTES Cover s " |
Vacr inium uglinosum 10 6 2
Vaccinium vitisidaea 20 2 1 3
Arctogtophylos alpina 30 2 1 | b
Betula glandulosa 25 24 36
Salix 20 24 36 ) :—_;
Alnus crispa 20 48 48 s . E;
Lassiope _. ST I Y . S S 3
Enpetxus.aigrum... ... .|.._3 2..4..1 L e 3
:Pégp.eﬂs.i.a.. la.p.p.g.‘.‘_i:c..a.-:-. wwd 1Y \5- R -ul‘-j.---ln R e R T T L L T Ll O LR o SR :
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VEGETATION TYPF. Salix, Betula glandulosa, Alous crispa, Shrub tundrs (Cont'd) .

PLOT F=2-V_(Cont'd)

Diameter Class (in inches)

Table B-2 (cont’d)

TREE SPECIFS

0-2

No.Ht,CD

h=6 6-8 t-10

So.ldit. CD|No Ht, CDINo.i.t.CD [No HE . Ctr M

10-12 12-14

L. CDNo. it Cl

Picea_glauca

Picea mariaua ,

Populus trciuloides!

Populus balsamife.al

Salix spn.. I o _ o _
Betula papvrifrra e o i ; _
Alnus crisps I P T— = N
— ZGround | — T [#Ground|
SHRUB _SPECILS L Cover _{nz"! cp" _ .. HERB SPECIES. ___ ] _Cover | Ht"
Drygs 5 1141 "SR S | 1
i oo oo |- JLichep I 20 1
— . I PR R Tass . R 35 .
- . Epilobium angustifolium B T )
AAAAAA , lPolygonum bistorta . . | 1 6
o _ ellia . _ . 1. 1
VEGETATION TYPE Salix, Betula jéndulosa. Alnus crispa shrub .
rLOT F-3=V Diameter Class (iu inches)
0-2 24 4-6 6-8 8-10 10-12 | 12-14
TREE SPECIES No.lit.CDh{No . Ht.CD{No.lt.CD{No.lt .CDiNo. lit.CD {No.Ht . CD|No.lit.CD
Picea glauca
Picea mariana
Populus_trenuloides|
Populus balsauifera |
Salix spp. 1
Betula papvrifera
Alaus crispa
- ZGround %ZGround
SHRUB SPECIES Cover [Ht" | cp" HERS SPECIES Cover | Ht'"
Vaccinium uglinosum 10 8i & ]Grass 35 2
Betula glandulosa 5 36 | 36 | Oxytropis 1 4
Salix 90 36 | 72 | Mertensia paniculata 2 12
Alnus crispa 5 24 | 36 ! Delphinium __ 3 2
Coxnus canadensis 15 41 2
Empetrum nigrum 5 4 )
TEDTATAEIIEN . niEE San e Bi5a . mlATI G AN Mub: 420 auP 00 S VUERS B WAE S0l PITAR S RS R0 L PR e A (LR 2 7o 1T o 5% o e LN ]
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Table B-2 (cont'd)
VEGETATION TYPE _Picea marians - o

PLOT G-1~V Diameter Class (in :inchas)
0-2 2-4 4~6 6-8 8-10 10-12 12-14
TREE SPECIES _INo. it . Ch No . He,CDiNo L HE,CD 0. 1it. CD N0 Jt . CD{ N, e . CPI Mo HE. CE
Picea plauca_ __ N ) L ’, o ,_
Picea_mariana _ 10/10/4 | 11/20/6 | 1/22/7 j
Populus tremuleides L o _ . . _
Populus balsanifcral ] I . _
Salix spp. . I I - . N
Betuls papvrifera . o . o N B o _
Alnus _crispa 16/4/4 | o o _
o _‘ : - ~—T7Croung | T ﬁ ] —TZGrownd -
SHRUB_SPECIES ____ __| Cover__jHic{ Cp" HERS _SPECIES Cover | Ht".
Vaccinium uglinosum- | .25 | 51 3-1Moss/NOTE: Semi-spongy 85 1.
Vaccinium vitisidaea | 15 | 5! 3 |Grass . . EN
Betula plandulosa 10 __T26 | 24 [pellia . . .3 .1
- - t
. _ e !
VEGETATION ‘IYPE Picea marigna, Alnus crispa
PLOT G-2-V Diameter Class (in inches)
0-2 2-4 4-6 6~8 8-1n 10-12 12-14
TREE SPECIES No Ht.Ch Yo He.CD Vo Ht.CDiNo. It .CDINo Ht . CD [No . Ht .CD N0, HE . CD
Picea glauca
Picea maviana 8/4/2
Populus_tremuloides
Poaulvs valsomd fora
Salix spw,
Betula papyrilcra
Alnue evispn 1120/6/10% | o
ZCround ZGround
SHRUB SI'ECIES Cover e | op HERB SPECIES Cover | He"
Vaccinfum uglinosum -1 3 1. Mosa 10 1 1
Vaccinium vitisidaea 15 2 |1 ILichen/NOTE:White & yellow 35 1
Ledum decunbeus 2 3 2 _(Campanula .} 6
Arctostophylos alpina 1 1 1 Grass 15 8
Arctostophylos avaursi | 3 2 |2 ‘Pedicularis labraduria 1 5
Picea glauca 10 124_: 8 Pellia _ 10 1
Betula glanduloss .. ' 15, . 124 i _. ! !
Populus tremyloides . .. .20. ..124..:.6 . A
&&,‘!;.zﬁ._ﬁ:_gg.a_h_,, . et .‘! . s. ! 1 . |. 1 . : [STP RPN P UEILE 1T PN TS WIS I P :
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- {_:: Table B-2 (cont’d)
- VEGETATIOR TYPE Popylys tremuloidés, Populus balsamifera, Picea glauca
26 PLOT _ G-5-V Diameter Class (in in(.lu_s)
2 0=2 2=4 it 6-8 8-10 10-12 | 12=14%
ﬁ": i
t" i TRE?® SPECIES _ Mo HE.CIHNo.it. ChiNo L. CDNo it . CDINo HE L. CDY Mo L ,CD} Yo . U]
e Picea ;‘_lzmc:x 13/6/3 . ] . — 175717
T Picea maricaa . . .
4 Topulus nr atoides | 17/20/4 116/30/5 | 1/40/5
3 Populus ba! ~aniferal11/10/3 | 3/16/3 1
k- Salix spy. o o _ . _ __
£ Batula pouvrifers : - o ;
c Alnus r-rss»\ o R . o . {
. ’ A ZAGr(v)un;l ] 7 ] — - ZGround 7
- SUTUB.SPECIES. . . __| Cover |lue"| cv" HERB SPECIES | Cover ! ue"
e Rosi-aciowlapts. | 5. 16| _ IMoss : 1 1
Vacéinium vitisidaea 30 1 I _|Grass 15 .10
- ‘Leédum-_groenlandicum | 3. 7.1 .. _{Achillea_. 1 1.3
o _tlLinnaea-borealis _ . 15 1
) e .- |Epilobium angustifolium 1 10
R . ._jlLeaf litter c . 65 -
sigpm prbomme S sy e se T oo — e e O Tt R g
- VEGETATION TYPE Picea glauca, Betula glandulosa shrub
e PLOT | 1-1-B Diameter Class (in inches)
- ! 0-2 2-4 4=6 6-8 8-10 10-32 | 1214
s |
: TINE SPLCINS No.Ht.CRINo HL.CR o HL LD INo HE OB No HE.CD i it D I No v CD
i ; Picea pleea 8/5/ 8/13/ 2/21/
A i Picea mar’ oo
2 i Populus Ly nudoides |
= § Populug bal.ami fera ¢
s N Salix spp.
- ; B\_Lula payvrifora
ié‘ i ALH“' Cr‘“"ﬂ s gemrms =iz G 22T e e a1 T R
: T Ground ~Ground i
A SHRUB SPEC!TEH Cover |ne" | CbV HERL SPPCLS Cover He' g
5 Vaccinium uglinosum 80 12| 2 ]Moss/NOTE: A spongy mat 80 6
Vaccinium vitisidaea 1 4 1lLichen ) SN B
Ledum_groenlandicum 40 6 3 {Equicetum U S
Setula glandulosa 20 24 )24 {crass/NOTE: Clumped 1 __10 | 10
Salix . . 2 24} 12(pPellia 1 1
Cornus canadensis 1 2 ) TV U I
_Empetrum nigrum | 1 41 1 — R
i ] i [
I e e ~; ——i= -

#0




‘ o e >
‘x.r;ﬁ;f‘n Ay s AW

A R LR = aTes Wt T
...u‘{: = S - 3 5 ey i
_-' ;:_ *“* % j1 - 7,‘
- Table B-2 (cont'd)
VEGETATION TYPE Populus tremuloides
PLOT I-4-B_ Diametcr Class (in inches)
0-2 2-4 1) 6-8 8-10 10~12 12-14
TREE SPECIES . . _ |No.Ht.Ch|No.Ht.CD{No.iit.CD No.Ht.CDINo Ht .CD}No. 1t .CD| No. Ht.CD
Picea glauca . . __ , _ L
Picea mariana_ . , . .
Populus trewvloides! 50/14 | 13/26 .| 8/28_ ,,, _ , _
Populus balsamdfera ° _ | 3 .
Salix spp., . b . I _ ,,
‘Batula pabvrifera , , _
L ous. exispa. L . _ I N L
— TZGround | ] Ground |
SHRUB SPECIES .. . | Cover. |Ht"| cD" ._HERB SPECILS Cover | Ht"
K “DATA — - - —
o - .
- L [ - ] .
VEGETATION TYPE Picea glauca, Betula glandulosa
PLOT I-5-B Diameter Class (in inches)
0-2 2-4 4-6 6~8 8-10 10-12 12-14
TREE SPLECIES _INo.ilt .CD INo,Ht . CDNo. . Ht. CD{Vo.Ht ,CDINo. . Ht .CD {No .t . CD|No Ht . CDY
Picea glauca 4/14/ 1/22/ 1/30/
Picra mariena _
Populus tremuloides
Populus belormifera
Salixz svp.
Betula panvrifera
Alnus crispa R
z o T o AT >
T 7ZGround #%Ground
SHRUB SPECIFS Cover jut" 1o HERB SPECILS Cover | Ht"
e S Vaccinium uglinosum 50 12 2 _Moss/NOTE: Spongy 50 1
A Vaccinium vitisidaea 1 4 | 1 jLichen 30 1
. . Ledum groenlandicum 25 6 i_3 IGrass 10110
1 Picea glauca 200 124 112
5 ! Betula glandulosa | 40 124 124
Salix j 1 12 j12 |
s ! Cornus canadensis 1 2.4 1!
%f Empetrum nigrum 1
R "" R B A [
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Table B-2 (cont'd)
VEGETATION 1705 Sedge tussock bog _

rLOT 1=2-B__ Diameter Class (in incheg)

0-2 2~4 4~6 6-8 8-10 10-12 12-14

‘TR, SPECIES __INo.Ht.CY No.ilt CDiNo. HE. CidiNo 1t ., CD INo L, CD] Yo 1t ,CM No,iit . CI)
Pjcea clauca ,
Picca mariana j i , , )
Populus_treruloddes ) . 3 B .
Populus balsardferaj . ] ] ,
Salix spp... ..} _ j ] EE ] ,
Retula papvrifera. | ) ) N R . )
Alous crispa . ) - | o

o 7%G;om;d Ground
SHRUB _SPECIES . Cover |lig" | Cb™| _ _HERB SPECIES | Cover | Ht!
- _ 4. 1. [Sedge/NOTE: Tussocks . 80. .16
- _ . - Grass ) -~ -1.10 3 8

VEGETATION TYPE Salix, Betula glandulosa, Populus balsamifera, Alnus ~rispa

PLOYT _I-3-B Diameter Class (in inches)
SN 0-2 2-4 46 6-8 8-10 | 10-12 | 12-14
e . i TREE SPECIES No.lHt.CD|No.Ht.CDiNo . Ht,CD|No,HE.CD{No.HE.CD {No. Ht.CDNo HE . CD:
A Picea glauca
‘A Picea mariana
X Populus tremuloides

Populus balsanmifcra

Salix spp.

Betula papyrifera

Alnus crigpa )

Z4Ground %Ground

B~ SHRUB SPECIES Cover lue" | cp" HERB SPECIES Cover | He"
g Betula glandulosa 20 96 | 48
e Salix 20 96 | 32 :
o Alnus crispa ’ 0 96 | 48 ! 4
2 Populus balsamifera 20 72 | 48 : A
4 7
= H A
e . 3
» —— - —— : j:
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Tauble B-2 (cont*d)

VEGETATTON TYPE _Picea mariana. o
PLOT _ J-1-B biameter Class (In inches)
0-2 2-4 40 6-8 6=10 10-12 12-14

TRI)E SPLECIIS ) No. lt.ChiNo HL.CD xo.”t.('!_‘-_ No . He.CDINo HE CDI XS, L Cl NI, O
Picea glaven . .
Picea marion 45/15/3 1 45/18/4 ]

Populus tyerwjoides:
Populus bal “anffert
Salix spp.
Betula penvrifera .

Alnus_crisna___ .
% == .o = Tmve name
%Ground ‘ i %Ground
SHRUB SPECIES._ Cover |H¢' | cD" - HERB SPECILES - Cover | Bt"
Vaccinium uglinosum . _| 5 2311 iMogs. o I I
Vaccinium vitisidaea .30 2. ). 1 |Lichen . . . 30 -1
e N = |pellda . . .. . 20 1 1.
i . L Linnaea borealis S . 1

.

VEGETATION TYPE Picea mariana

PLOT J-2-B Diameter Class (in inches)

0-2 2-4 4-6 6-8 5-10 10-12 12-14

TREE SPECIES No Ht.ChINo HE . CDINo It L CD IR0, HL,CDINOL AL CD [NoL e . CD o, b, Ci
Picea glauca i
Picea mariana 20,1073

Populus tremuloides
Populus balsanifera
Salix spp.

Betula pavvrifera
Alnus_crispa
S o

ermszes Sarvers e o wmee mdmey e e

_S oLt e K TS

- wm s wm e wame e A e mome—R W e, o d—— -~

ZGround 2Cound :
SHRUB_SPECIES Cover iHt" | cp" |  UER SPECILS Crver_ | Ng" |
Vaccinium vitisidaea 5 2 1 |Lichen 2 1]
Cornus canadensis 2 1 1 |JLupinus 2 g !
Betula glandulosa 20 26 | 24 |Epilobium angustifolium 2 _8 i
Populus tremuloides 30 36 | 30 KGrass — 2 8
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Table B-2 (cont’d)

VEGLTAYION TYPE _ Lichen Barrens

PLOT __J-3-B Plameter Clazs (in inches)
e-2 2-4 4-6 6~-8 §-10 10-12 12-14
TREE SPECIES No.ilt,CDl o3It O] oL ite ,CD o e, CDINo JHE . CDI No LMt . CDI No W Ht,. CD

Picca glauca

Picea mar.ana

Populns trenulolces

Populus balsaatlera L
Salix snp.
Betula panvrifera
Alnus crispa |

ZGround 4ZGround
SIRUR._SPECLES . Cover i cp" BERB SPECIES Cover _| Ht"
Vaccinium uglinosum _ _ 1 112 ] 3 )Lichen (white). 45 1 1
Vaccinium vitisidaea 1. | 4| .3 ;Lichen (yellow) 3 35 1
Ledum decumbens . 1 112 4 |Pedicularis labradoria . 1 18
Arctostophylos_uvaursi 1_ 4 31 _ . B
Picea mariana _ 2 24 | 12 e ,
‘Betula glandulosa 3_ 12 8 _ . ;
Salix . 31241 8 _
Populus tremuloides 5 30| 10 B

pog

VEGETATION TYPE _Picea mariana

TEECT

TLOT J-3B

Diameter Class (in inches)

0~-2 2-4 4~6 6-8 8-10 10-12 12-14
TREE SPECIES No.llt .ChINo. L .CDINo. Ht.CD|No. it .CD{No. Ht.CD {No.Ht . CD|No. HE . CI)
Picea glauca
Picea mariana 15/ [24/
Populus_tremuluides
Ponulus balsauifera
Salix sovv.
Betula vanvrifera
Alnus,_crispa B -

ZGround 7ZGround
SHRUB SPICIES Cover iue" ;Cy 1ERB SPI.CIES Cover | Ht"
Vaccinium uglinosum 40
Betula glandulosa 40 30 _; 28
Populus tremuloides 40 30 | 18

!

SRR SN S N R
- - -, “ri iy i .l -: - > o - P PETTY AT b &R RIS A

g
ey
ks

:

AN
£

ROy et sl
WE-athe i e

v

oy ik WA,

Y )
SR SIS i v Lop VA

‘&

3

&

i o it 25
RRLEE

5
2

7

hil




RN

Hnt

S Ey ordma 2 S et

PLOT _j-4-B (a)

Table B-2 (cont’d)
VEGETATION TYPE _Populus tremuloides

Diamcter Class (in inches)

TREE SPECILS

0-2

No.lit.Ch

2-4

4~6 6-8 8-10

No.lit. CoINe Mt (D [No. it CDINo Jit . CD) Ko 1t . CD

10-12 12-14

No.ilt.Cl

Picea glauc:

Picea mariana

Populus trs. uloides

98/6/

Populus halsamifera

Salix sup.

Betula papvrifera

“TiGround

Cover

e

cp" HERB_SPECIES

ZGround

Cover | e

VECZTATION 1YPE

Picea mariana, Lichen barrens

!

[t ooty 3> e

§

pLor J-4-B (b)

Diameter Class (in inches)

0-2 2-4 4-6 6-8 8-10 10-12 12-14,

TREL SPECIES No Ht .CDINe HL.CD N0 e . CDINoW It ,CDENo HL . CD INoL Y CD I No LGt CF
Pices plauca
vicea mariena 4/16/
Populus tremuloidesl
Populus baisewifora
Salix spp.
Betula pavyrifera ! —
MA—II“‘"LS c’;‘-.:..:-j}z.mr::--.lm—:_mf'- 2% Sk LTI TATILT TN TN R =3 Ee .*2.;‘—,:.-3':%

T TiGround ZGround |
SHRIB SPECIvs Cover Jiit" | cn" __HERB SPECTES Cover | jit"

Vaceinium uglinosum

20

Moss

20

Ledum_dccumbens

10

w{

Lichen

59 1

|
Betula glandulosa !

20
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Table B-2 (cont'd)
VEGRTATION 1YP!. Picea glauca
PLOT J=1-V Diameter Class (in inches)
0-2 2-4 T 4-6 6-8 8-10 10-12 | 12-14
TREE SPECLIES No.dt.Chi{No.Ht.CDH 2'0.dit (D INo HE . CD N0 1t . CDI Yo, 11t . CD| NoLtit. Ct
Picea glauca 52/9/3 | 19/14/4
Picea mariana |
Populus trewvvioides
Populus.balsami fera i
Salix spp.
Betula papvrifera
Mnus crispa |
7Ground %Ground
SHRUE SPECIES Cover [He" | ¢ HILRB SPECIES Cover | Ht"
Vaccinium inosum _ 15 4 2_ | Mose./NOTE: Fairly spongy 95 2
Vaccinium vitisidaea 20 2 1 and thick
Ledum groenlandicu- 15 6 2 {L!‘chen 3 1
Salix spp. _ 10 Pellia 10 1
1 _ 8
Equisetum : 1 8
Unknown 1 6
VEGETATION TYPE _Picea glauca
PLOT J=2=V Diamater Class {in inches)
0-2 2-4 45 6-8 8-10 10-12 12-14
TREE SPECIES No.HE.CD{NoHE.CDINA UL CDINoHE.COINOHELCD N0 lit . CHive HE . Clr
Picea glauca 4/22/3 | 5/24/3 | 5/28/4| 3/30/6 | 1/38/8 B
Picea mariana '
Populus tremuloides
Populus balsari {ora
Salix spp.
Betula papyrifera
QI.E:E!-‘:-.C_:{ snn‘ﬂ:.‘&:t-%‘-'L?r.:;??:?-?L:‘::wm*- ' STeIT L ST RIAEST g
ZGround ZCround
SHRUB SPECIES Cover JHt" | CD" BrRE SPECIES Cover o "
nou acfcularis 5 816 .
Vaccinium uglinosum 2 L)
Vaccinium vitisidsea 2 2.1 1
ledum groenlandicum . 1 612
Poten;_g.,La_f_;qt.g:_g_sa S 121 3 ! - N
Lomus canadensis 1 2 O N T U
Picea glauca e LA LA0 8 e e ool
Salix . 1815 : :
LN SRR e b XL i.... o R RIS,
Alpus cxispa, ...l .3 SV ... . - '
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Table B-2 (cont'd) E
VEGETATION TYPE Pices glauca (’“n:'d)
PLOT J=2-V_(Cont'd) Diaweter Class (in fnches) =
= - ig
> 0-2 2-4 4~6 6-8 8-10 10-12 | 12-14 3
;7:—, TREE SPECIES Ko.lt.CDiNo.ilt . CD| 4o, iit , ) [No,Hit . CD |No He . €D No . it .CDI Mo. it . CH E
b - - Picca glauca =
s - . Picea mariaua
Lo Populus tremuloides
L T Populus balsanifera i
23 T3 Salix spp.
28 . Betula papvrifera
3 IR Alnus crisha _
4 £ % S TS S —- e x —
ZGround 4Ground
SHRUB SPLECLIES Cover |Hc" | cp" HERB SPECIES Covey | ue"
Vibutowm . 3| 41 _ Moss/NOTE: thick | 90 . 1 1
Ewpetrum nigrum 2 212 |Grass 3_1.6
] ] : Mertensia 1 {12
Galiwm 1 2
Equicetum 2 6
Iris . ° 1 8
VEGETATION TYPE Picea glauca, Lichen barrens
PLOT J=-3-V Diameter Class (in inches)
-2 2-4 46 6-8 8-10 | 10-12 | 12-14
5 TREE SPI.CIES o Ht.ClriNo HE.CDNo M. CDiNo . He .CDINo. 1L . CD |No . it . CD t!o.l{t.cd
- Picca glauca 1/6/8
3 Picea mariana
. Populus tremuloides' __._
o Populus balsnnd feral
- Salix spp.
£ Petula papvrifera
=3 Atnus crisna t
. PETETESNAERE ST TR rrearmssseate =2 (T 2 = -y
3 7Groud 7Cround
- SHRUB_SPECLES Cover |H" ) cD" i _WERB SPECIUEG Cover | mt"
3 Ledum decumbens 5 111 !Lichen (white) 50 1
; Cormnus canadensis 1 2 : 1 iLichen (yellow) ] 1
3 Bet d e} Q) 26 126 iGrass 3 8
s Betyls nana ) 12 124 _lPotentilla sp. 1 6
v —-t :
2 I ! 3
4 ] . e
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Table B-2 (cont’d)
VEGETATLON 77 Alnus crispa, Populus tremuloides, Salix, Populus balsamifera

PLOT L-1-V

Doancter Class (fu inches)

T T =2 4 g 6-8 810 | 10-12 | 12-14
TRIE ‘l':.(l 1] No.Ht. CDiNoWdit, Cii o He O 'Zo.!l:_..C') No.Bt. oL CD soldit, CF
Picea «lauca .
Picca nirizen _ -
___pul 1 n‘u::'ul _)_l__- 1/6/4 | .
Populus balsomiicval 19/8/3 '
Salix spn, 8/6/6 | ,
B(-tula » m\'r’fcra L _ N
'-‘ML!‘Q‘%?»T‘&‘“ 3 Al T =X 2 =,

) ZGround ZCGrouad
SilRU3 Srraihls Covor Jne" | oo KERS SPECIES Cover _§ he"
Vaccinium vitisidaea | 2 3] 1 |Moss 20 1
Ledum decumbens 2 5 3 _!Epilobium mgutifolim I |12
Arctostoplivlos- alpina 1l 1|1 .21 1 |Grass j 3
Betula glandulosa . 21 6] & lAchillea 1 6
Empetrua nigrum . inuartia , 1 1

SRR ST S T TR, £, TR~ AR LY e T TSN TS ITTILEL T

VEGETLTION TYPE Pices marigna, Alnvs crisps

PLOT _L-2-V

Diameter Class (in inches)

0-2
TREL _SPLCIES

No.lt .

2~4 4-6 6-8
ChiNo.HE.CD N0 . Ht.ChiNo HE.Cl

8-10
No.lit.CD

10-12 12-34

Mo Me.CRNo K. Cl

Pieoe glauca

Picea mariasa

5871673

Populus Lramnloides

Poput v haleoniforn

Salix app. 1
Betuls :p'.':i“or:- } B .
Alnys crioa o LB -
ZGrowd l 7ZGround i
SHRIN SPPCTES Cover  hut" | ey HZRE SPECTES Covoar | 1t
Vaccinium uglinosus 40 8 | 4 IMoss "5 1
Naccinivm vitisidees 2 A )_llichen 1 1
JLedum groenlandicum 20 5 |_2__iPetasites hyperboverus 1 6
Betula glapduloss ' _ 1 12 148 ‘Pellis z 1
R AR S O R
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7 Table B-2 (comt’d)
VEGETATION TYPL _2ices glaucy, Salix, Alnus crispa
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Table B-2 (cont’d)

VEGETATION 1YFi _Populus tremuloides, Beutla glandulosa

PLOT _J-4-%

Dlameter Class (in inches)

DY

0-2 2-4 h-C 6~ &-10 10-12 12=14 |
TREE SPECIES No.dL.CDi o HE. CDi X0 it .CH N HE . T iNo it . CBl o JHE . CDi Mo k. CH
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Populus tremuloides ,
Populus balsanifera F
Salix spp.
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Alius crjsp‘a__, .
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VEGETATION TYPE _Picea mariana muskeg
PLOT J=5-V Diameter Class (in inches)
4-6 6-8 §-10 10-32 12-14
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Table E-2 (cont'd)

VLGETATION TVVE _Pices glavca, Retula glandulosa . S

V0T Eele¥ Dianctex Glass (In inches)
0-2 24 4-6 6-8 8-10 10-12 | 12-14
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Dryas tundra, Populus tremuloides, Alnus crispa,
T VEGETATION TYPE Populus balsawifers, Betuls glanduloss shrub
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APPENDIX C

CULTURAL FEATURES

The: following cultueal landmarks were noted in the Fort Geeely arca:

Poim No.

LT

7,“,')
10

Site A
Officers” Club: Conerete block structure with flat roof; 59 feet by
90 icet by 18 feet high,

Officers” Clab Parking Lot: Conerete lot 140 by 62.8 feet exchuding
entrances: conerete curbing about:perinmeter measiees 6.5 inches
witde by 5.5 inches high; J-foot-wide sidéwalk along the west side of
lot, 101 feet-in kength.

Cross section of road-to south of Officer’s Club (Fig: C-1).

7in. _1.25f 1758 ft 12560t  4in.  7in.

Fig. C-1. Roadway cross section.

Civilian Billeting Facility: Ashestos-sided, flat-roofed conerete strue-
ture measuring 153 foat by 37 feet by 34 feet in height: parking lot
at west end of facility measuees 81 by 148 feet, exclusive of entrances,

Bachelor Officers” Quarlers:  Ashestos-sided, flat-roofed concivte
steucture measuring 143 feet by 37 fect by 34 feet in heights con.
crete porches attached to cach end measure 7 hy 13 feet.

Wood-framed, ashestos-sided building having a conerete foundation
and pitched roof and possessing dimensions of 154 feet by 28.5 fect
by 25 feetin height. Gravel drive exists behind the structure,

See deseription for point 6.

Wood-framed building having roof of the pitched design with a
measiweed size of 23 feet by 119 feet by 25 feet in height.

Small woud-framed building measuring 20.5 feet by 22 feet by 13
feet in height fies between points 10 and 11,

28
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12 Same as description for poine 10.
12 Fort Greeley School: Conerete bic ek voemsetion having flat tar-

roof which overhangs walls by 2 fect andé i ditnensioned according
to Fig, -2,

57.75 ft

& 9l ft :
£ @ e= :
124,75 ft @ ;
L LA 2 ¢
N L
¢ 1
10.25 ft

_5.5H T

Fig. C-2. Fort Greely School, plan view.

13 Senior Officer Housing: Five buildings of wood frame and pitched
roof construction measuring 36.5 by 104 feet. Concrete block
building directly north of point 13 measures 14.67 by 17.5 feet.

14 Wooden framed housing units having pitched roofs with dimensons )
of 25 feet by 238 feet by 25 feet high and placed as illustrated in ’g
Fig. C-3. 3

g 99
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Fig. C-3. Layout of survey point 14,

'

15 Playground.

16 Wooden framed housing unit with pitched roof having dimensions
of 238 feet by 23 feet by 25 feet high.

17 Similar housing units all of frame construction and having conerete
foundations to point 17 are given below in Fig. C-4 with an illustra-
tion of their relationships to point 17.
17: 239.0 feet by 23.0 feet by 25 feet high,
A: 1452 fect by 30.6 teet by 25 feet high.
B: 145.2 feet by 30.6 fect by 25 fect high.
C:  208.4 feet by 23.1 feet hy 25 feet high.
D:  208.4 feet by 23:1 feet by 25 feet high.
E:  208.4 feet by 23.1 feet by 25 feet high.

21 ] N

C3 1 o1

. Fig. C-4. Housing units at point 17.

T 18 Housing units of frame construetion with concrete foundations
o (Fig. C-5).
; 18, A, and B: 176.8 feet by 28.4 feet by 25 fect high;
C, D, and E: 176.8 feet by 26.1 feet by 25 feet high,

=1 [ N

21 1]

Fig. C-5. Honsing units at point 18,
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19

20

23

24

by
'2_2 A 1,~\a
[

i

Housing units of frame construction with concrete foundations
(Fig. C-6).

19, A, and B: 176 fect by 24.1 feet by 25 feet high;

C, D, and E: 176.8 feet by 26.1 feet by 25 feet high.

=1 <1 N

Cs 1 Lo 1]

Fig. C-6. Housing units at point 19.

Wooden framed housing units with conerete foundations (Fig. C-7).
Dimensions as follows:

17: 1216 feet by 26.1 feet hy 25 feet high.
A: 1216 feet by 26.1 feet by 25 feet high.
B: 176 feet by 24.1 feet by 25 feet high.
C:  144.9 fect by 30.6 feet by 25 feet high.
D: 1768 feet by 26.1 feet by 25 feet hlgh.
E:  144.9 feet by 30.6 feet by 25 feet high.

Ca 1 e 1

L8 | L.b ]}

Fig. C-7. Housing units at point 20.

Post Chapel: An A-framed structure, the post chapet atilizes con-
crete blocks for external walls and reinforeed conerete Tor the foun-
dation. Its roof, standing 43 feet high, is made of aluminum.

Post Headquarters Building: Concerete block construction resting
upon reinforeed conerete foundation: structure stands 14 feet tall,
while the flagpole in front of the building stands 76 feet tall,

Main Post Exchange and Theatre: Conerete block construction with
reinforeed concrete foundation. Fntire complex stands 22 feet
high,

Bowling Center: Reinforeed conerete foundation with metal walls
measuring 120 feet by 80 feet by 22 feet high.
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Service Club:
foundation,

Concrete block construction with reinforeed concrete

26 NCO Open Mess (NCO Club): Conerete block construction with
reinforced conerete foundation. Overall keight equals 17 feet,

27 Company HQ Buildiag: Concrete block construetion with reinforeed
concrete foundation and standing 22 feet at its tallest section.
28 Warchouse: Conerete block construction with reinforeed conerete
foundation: height of building equals 24 feet.
29 Motor Repair Shop: Conerete block construction with reinforeed
concrete foundation; dimensions are 68.4 feet by 360 feet by 20
feet tall,
30 Enlisted Men’s Barracks and Mess Halls: Forty feet in height, this
building along with two identical buildings due west from point 30
is constructed of conerete blocks with reinforced conerete foundation.
31 Post Commissarv: Conerete block construction with reinforeed con-
crete foundation,
32 Gymnasium: Concrete block construction with reinforced conerete
foundation: stands 33 feet tall at highest point.
33 Fire Station: Twenty feet tall. constructed of concrete. Adjacent
radio tower is 162 feet tall.
34 General Warchouse: Conerete block construction with reinforeed
A conerete foundation measuring 201.33 by 451.33 feet.
L 35 Gas Station: Utilizes two pumps. Building measures 22.7 by 50
2 o feet: pump iskand measures 3.7 by 19,7 feet,
3 36 Post Engineer’s Building: Conerete construction measuring 181.2
- . feet by 50.4 feet by 22 feet tall,
:
37 Building, reinforced conerete foundation with corrugated metal
3 walls and metal roof, measures 40.2 by 97.0 feet.
i
H 38 Maintenance Shop: Conerete construction measures 08.4 hy 350.3
4 feet, FS
3 39 Motor Repair Shop: Conerete construetion measures 182.3 feet
by 68.3 feet by 26 {eet tall,
[ . oo : . -
? 40 Group HQ Buibling: Conerete construetion measures 116 by 32,67
feet,
102
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41 Communications Building: Conerete construction measuring 101
by 49.33 feet.
42 Tank Repair Shop: Con.e ol snedea,
43 Maintenance Building, . vieex e constraetion with corrugated metal
roof: measures G833 fec 5 1250 feet by 32 feet tall,
44 Vehicle Storage Building:  Conerete construction measuring 30 hy
10O feet,
45 Chemical Test Center: Conerete foundation with prefabricated
corrugated steel walls,
46 Sewage Lagoon: Four compartments measuring 269 by 514 feet,
47 General Purpose Warchonse and Adjacent Buildings: Warehouse
™
has wooden foundation with metal roof and metal walls and mea-
sures 21 feet by 48 feet by 18 feet tall: adjacent buildings shown in
Fig. C-8 are: A, wooden construction measuring 16.8 by 72,9 feel;
B, C, and D, wooden construction with metal roof measuring 20.8
by 4.2 feet: B, wooden construction with metal roof formed by
the joining of two modules cach 20.8 by 8.2 feet with a corridor
20.2 feet long and 8 feet widez and F. wooden building measuring
12.6 by 8.4 feet.
47
m L2
- Fig. C-8, Warchouse and adjacent buildings.
5
24 4 Radio and Television Station: Wooden framed building with rein-
forced conerete foundation and aluminum roof standing 16 feet
E high: antenna nearby stands 112 feet tall,
iy
S : 49 "aint Shop: Reinforeed conerete founmdation with wooden walls
= ! and a metal roof having a height of 12 feel.
A3
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30 Instrumentation building and Adjacent Structures (Fig. €-9):
30: Metal walls and roof: 45.9 feet by 96.9 feet by 16 feet tall,
A ldentical to 50,
B:  40.25 feet by 57 feet by 12 feet tall: metal construetion.
C: 313 by 19.0 feet: wouden construction: metal roof.
D: 6.7 by 12.2 feet: wooden construction,

N
g
& p @

Fig. C-9. Instrumentation building and adjacent structures.

ol Boat Shop and Adjacent Building: Boat shop has conerete founda-
tion, wooden walls, and an aluminum roof standing 22 feet tall:
building immediately northwest of boat shop is a conerete stracture
having a metal roof and wesuring 20.9 feet by 96.8 feet by 12
feet tall,

52 General Storehouse: Has a reinforeed conerete foundation with
metal walls and roof and measures 31,6 feet by 59.9 feet by 20
feel tall,

53 Water Well and Treatment Plant: This installation has a conerete

foundation with wooden framed walls and a metal roof and measures
16.4 feet by 20.0 feet by 12 feet tall.

34 General Warehouse: This is of metal construction with a reinforced
conerete foundation measaring 36 by 60 feet,

35 Radiosonde Tracking Station: The station has a wood-bloek founda-
tion and steel walls and roof.

i 56 General Purpose warehouse and Adjacent Structures: Al are wooden
‘ framed with sheet metal roots, dimensioned as follows (Fig, C-10):
36: 20.5 feet by 1007 feet by 14 feet tall,
A 2005 feet by 1006 feet by 14 feet tall,

: B: 2005 feet by 100.8 fer ¢ by 14 feet tall,
C: 20,5 feet by 120.7 teet by 14 feet tall,

D:  20.3 feet by 100.7 feet by 14 feet tall,
; G 2000 feet by 48.0 feet by 1 feet tall.
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Fig. C-10. General purpose warchouse and adjacent stractures,

% General Storchouse: Metal walls and roof with reinforeed conerete
foundation, mea ares 36 by 60 feet.

a4 Barracks building without mess: conerete foundation with wooden
walls and tin roof.

39 Barracks building as ilustrated below (Fig, C-1EH) and constructed
with metal walls and roofs: dimensions are as follows:
Ar 20 feet by 26 feet by 10 feet high.
B:  Fight cach at 17 feet by 36 feet by 10 feet high.
C: Eight cach at 17 feet by 73 feot high,
D: T.2fcet by 311 feet by 10 feet high,

8 B 8 8 1 8 B 8 8

Fig. C-11. Barrachs building,

60 Indoor target range having a reinforeed conerete foundation,

woaoden walls, and a metal roof: dimensions as follows (Fie, C-12):
A: 20.4 by 40.6 feet: B: 204 In 100 feet.

Fig. C-12. Indoor tarset range,

0l General Purpose Warchouse of wooden framed construetion with o
metal rool and standing 11 feet high,
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% 62 Special Services Boat Shop: Counstructed of wood with a metal

E. ' roof and standing 20 feet high.

‘ 63 Teen Club: Complete wooden framed construction.

3 64 Mess Hall and bakery having a reinforced concrete foundation,

7 - . . .

L wooden walls, and a metal roof and standing 16 feet high.

65 Water Storage tank having a conerete foundation with wooden walls

5

7 and a metal roof.

66 Dormitory Building: Wooden framed building with metal roof:

2 . e e gy s .

9 sections shown below (Fig, C-13) dimensioned as follows: A and B:

16 by 112.8 feet: C: 16 by 32 feet.

3 C]

- 5

%/

:;‘;

3 Fig. C-13. Dormitory building.

2 ov Yarts building with steam plant due west: parts building is wooden

= i framed with metal roof and stands 12 feet high: steam plant is con-

i B ™

! erete with metal roof and measures 51 by 560.8 feet.

: : 68 Airzeait hangar having a reinforeed conerete foundation and wooden
2 walls and standing 50 feet high.

g 09 Diesel power plant having a conerete foundation and wooden roof
ke and measuring 35.7 ‘eet by 65.6 feet by 24 feet high.

70 Warchouse having @ wooden foundation and walls and a metal roof,
4 7l Rutiway 6 ruening west to east, bearing S-82.55-35-F. having a

3 length of 4675 feet.

& 2 Laundry building. which is composed of conerete walls and metal

roof, standing 24 feet high,

A

r

- ™ Water Treatment: Conerete bloek construction with a wooden roof :
b . . Z
A and measuring 16 by 16 feet, ?

5 %
s e \ireraft Diesel Fuel Facilits : Conerete straeture with metal roof i
A . - " «w 3
s measuring 16.7 by 18 feet: four gas pumps in front measure by 6 R
4 feet cach: four tanks southwest of main building have eapacity of 3
324 bbl/tank. one tank tor cach pump. g

H

3
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ot Allen Army Airfield: Runway 18-36: 160 by 7500 feet, hearing
N-20-44.25-E: Runway 6-24: 158 by -4.675 feet, bearing 8.82-55-35-E:
Runway 9-27: 150 by 6,100 feet,

0 Range Offices: Four buildings running north from point 76, cach
of wood framed construction with reinfored conerete foundations
and metal roofs and measuring 20.8 by 48.1 feet.

o M-8 Tank an Display: 2175 feet long, 12 Ceet wide, and 9.5 feet
tall.

: i Two Wooden Buildings: OF these, the farger measures 20 feet by
8.33 teet by B feet tall at its highest point and 6 feet tall at its
lowest point: the smaller building, a dugout, measures 23 feet by

: 6 feet by 5 feet tall,

: )

1

| Y Bleachers: These measure 60.5 feet by 1333 feet by 8 feet tall,

; 80 Dugout: This measures 23 feet by 6 feet by 5 feet tall.

i

: il Two conerete block latrine buildings measuring 0.67 feet by 5,33
feet by 8 feet tail,

82 Conerete block building measuring 6 feet by 10 feet by 1 feel tall

83 Main Gate Guard House: Lengeth equals 14 fectz height equals 10
etz island upon which it rests has on overall length of 34 feet and
an overall breadth of 11 feet,

84 Dugout measuring 22.67 by 6 feet,

85 Quonset hat building measuring 20,67 by 18 feet witlsa 5- by S-fool
foser attached and a tennis court on the south side of the building
measuring 119 by 120 feel,

86 Wooden garage with pitehed rool,

87 Quonset building measaging 185 by 8 feet with 5.5- by 8-fool
entranees allaeched to opposite endds,

a8 Tweor metal fuel tanks aving a height of 31 feel,

89 Three wooden buildings runping due north from point 89 amld meq.
suring 50.70 feet by 1R.OT feet by 9.5 feet tall,

H0 Twor Vbramed Wooden Sheds: Phe first measures 1283 et by 13

feet by B Efeet tall, housing motor and gear pulles < to operate <hi

;

tow s the weeond measures 12053 feet by 20 Teet by 16 feed 1all, 2
conbiining o ~tove and swats, 2%
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Tauk crossing on Richardson Highway 22 fret long ~nd 22 feet
wide; pavement is 22 feet wide.

Exercize or Training Tower: Tower consists of three poles rising
from the ground to a height of 42 feet, cach pole having a diameter
of 16 inches: the three poles form a triangle of 10.5 feet on a side.
A board platform is at the 32-foot height with ropes suspended
from it: ground around tower is outlined with sand bags and filled
in with sand.

Site B

Metal Buildings: These are dimensioned as follows and located as

illustrated in Fig. C-14:

Az Metal building with pitched roof measuring 56 feet by 24.5
feet by 13 feet tall.

B:  Quonset hut 48.5 feet by 21 feet by 12,5 feet tall,

C: SameasB.

D:  Building composed of two quonset huts of the dimensions of
B and C and joined by a 24.5-foot-Jonyg corridor.

E: Wooden building measuring 46.5 feet by 18.5 feet by 14 feet

wall.
F:  Threefoot-wide concrete walk conneeting A with the far side
of 1.

= [(RRY v

Fie. C-15 Vetal buildings.

Conerete Bloch Shed with Adjoining Conerete Pad: Shed measures
13.5 feet by 10.8 feet by 9 feet Wall: conerete pad measures 14 by
38 feet.

Metad house trailer 20 feet by 8 feet by 8 feet high,

Fuel tank being supported by three conerete supports, Tank is 15
feet Tong: overall hieight of tank and supports equals 115 feet,

Metal Quonset Huts: These are diensioned and illustrated as follows
(Fig. C-15):
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Az HL.3 feet by 21 feet by 125 feet high.
B: M0 feet by 20 feet by 9.5 feet high,

C: 075 feet by 20,75 feet by 15 teet high,
D: Conerete sidewalk 33 feet in width,

TRREN v——

Fi. C-15. Metal quonset huts,

Metal building with pitched roof measuring 97 feet by -H0.3 feet by
10.5 feet tall. Conerete aprons are present at cither end.

Wooden building. with metal roof . measuring 20.2 Teet by 12.4 feet
by 12.5 feet high.

Wooden building. with shingle roof. measuring 16.67 feet by 305
feet by 11 feet high,

Round building built upon a conerete pad baving a service pit for
peeforming maintenanee upon sehicles. Building has circumivrenee
of 66.67 feet and a beight of 9.33 feet. Conerete pad measures 21
by 64 feet,

Slope of roadway at this point equals L pereent,

Display rocket mounted upon a conerete bloch measuring -4 feet
by Hieet by 3 feet bigh, located within a conerete bloek triangle.
29 feet per side. Rochet height equals 32 feet,

Conerete tank-crossing. 20 feet long and 23 feet wide, Road pase
ment at this point is 20 feet wide. dirt road heading cast is 17 fert
wide, amd gravel road heading west is 28 Teel wide.

Waoamden footbridge 8.5 feet wide and 18 feet Jong erossing dry
stream bed 2.5 feet below, Handrails of 2. by G-inch wood are 3
feet from Tloor of bridee. Bridee leads 1o a wooden building 8 feet
by 8 feet by 10 feet high,

Gravel road, 20 feet wide,

Radio tower, LT feet high
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Conerete tank-crossing, 24 feet wide and 20 feet long. Road pave-
ment at this point is 20.5 feet wide. Meadows Road, leading west,
- is 28 feet wide. Gravel soad cast has no edge boundaries. ‘Tank

road that parallels Meadows Road is 10 feet wide and dirt surfaced,

iy AL this point, Richardson Highway has a stope of 5 pereent.
18 Field containing junked antomobiles.
Site DD

Wooden structure having a reinforeed conerete fourdation, a flat
roof, and standing 10 feet tall. Other dimensions are as itlustrated
below (Fiz. C-16). Flat rool overhangs 1.5 feet on all sides.

40.16 ft

70.25 ft 1
Fig. C-16. Wooden steucture, Site D,
2 Flat roofed wooden shed, 22,6 feet by 51.5 feet by 10.5 feet tall.
3 Wooden shed. 19.06 feet by 32,16 feet by 10.5 feet high.
gl 4 Wooden structure having a pitehed roof and measuring 285 feet by
g a7 feet by L feet high,
5 Waoaden housimg unit with pitched roof 16 feet tall (Fig. C-17).
&
: 2 o
3 M4n .
= ¢
‘ -
& o~ 94 ft

& e gv e W . .
Fig CAT. Woden honsing wnit.
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Gravel road leading northeast from paved road (the Alaska highway)
slopes 4 pereent towards the paved road  Culverts, 24 inches in
diameter on cach side of gravel road,

Gravel road is approximately 36 feet wide at this poinst.
Site )

Metal roofed structure of conercte measuring 147.67 by 24 feet and
having a height at cither end of 20 feet with the central portion
being 16 feet high.

Guard Shed: This is a2 wooden structure 6.5 by 8.67 feet and stand-
ing H feet tall; roof has 3-foot overhang on all sides. Fenee en-
circling compound nearby is 8 feet high with three strands of barkied
wire at the top. Chain link fence measuees 280 by 178 feet.

Concrete building with metal roof measuring 25 by 75 feet and
standing 20 feet at its tallest point, the southern reclangular section
of roof, and 16 feet atits lowedt point, the northern rectangular
section of the roof. The entire building is encivcled by a ehain link
fence 225 by 175 fect,

Metal building standing 24 feet in beight and dimensioned as ilfus-
trated in Fig. C-18.

Mamll g’ = oo o o T,

o e h:,:i;lgé{ﬂ‘ "'2—361{'3" Ear g




[rorged]

£ s

o

9t
6.67 ft

—6ft

93 ft

&
1 @
61.5ft 825 ft
s
3
831t
[
&£
8
an =2
8ft
: L od
N
o~
™~
M
~
67 ft . 2351t

93t

99 ft
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5 Radar Dome Support with Adjoining Concrete Structure: Structure
and support and adjoining corridor are 22 feet tall. Other dimen-
sions are as illustrated in Fig. C-19.

S‘g z
: &
; (-]
9 56 ft
e~ &£
- -]
b ™
e - &
8 .
e ]
3 425 ft
6.5 ft f
A Fig. C-19. Radar dome.
Y -
- 6 Same as point 5 except radar dome (110 feet tall) is attached to :
2 concrete support. ‘
7 Same as point 6 except dome is of smaller diameter, standing only
54 feet tall. 2
o 8 Metal building measuring 21 by 14.5 feet and standing 10 feet high.
Site 1,
; 1 Old Richardson Highway: This is a gravel road varying from 22 to

24 feet in width and having 4-foot drainage ditches on cither side.
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APPENDIX D

HYDROLOGY AND CLIMATOLOGY?

> : Climatology data for the Fort Greely area are shown in Tables D-1 through D-7

" : below.

2 ; Table D-1. Temperature

n Temperature (OF)

: Month  Mean Maximum Mimimum  Highest  Lowest Years of Record

A3 ! Jan. -3.8 3.7 112 48 -03 24

Ee : Feb. 2.7 1.7 -6.6 51 -60 24

y § Mar.  10.7 214 -2.5 52 -48 24

i , Apr. 28,6 38.5 18.4 71 -37 24

53 i May  45.3 54.6 36.0 90 -l 25

3 ; Jun 56.6 66.3 46.5 88 32 23

e ; Jul, 59.5 68.6 50.1 91 35 23

H : Aug.  53.0 64.3 45.6 86 22 24

B ' Sep. 443 52.5 36.0 77 7 24
Ew ‘ Ocl. 24.9 319 17.8 62 -24 23

‘ Nov. 5.2 13.3 -1.4 50 -46 23

' Dec. -5.3 2.8 -12.5 48 -62 23

W ‘ Amnual - 27.0 35.8 18.0 91 -63 24

E

A Table D-2. Ceiling/Visibility in Percent of Time

f : Less than lass than f.ess than

i3 i 500 ftand/or 1000 i and/or 2000 ftandfor 2000 ftand over  Years of
R i Month 1 mi 3 mi 7 mi 7 mi Record

3 Jan. 3.8 8.0 12.3 5.7 20

i Feb. 2.5 6.9 9.6 81.0 20

v 1 Mar. 18 6.1 1.3 80.8 20

& Apr. 0.4 3.4 6.3 80.8 20
9 | May 0.3 Lt a2 94.0 20
kit Jun, 0.4 0.7 3.6 95.6 20 P
i Jul. 0.2 21 0.1 91.6 20 E
b Aug, 0.6 2. 6.2 90.9 20
9 Sep. 18 6.0 9.9 82.3 20 g
s Oct. 4.4 114 16.5 078 20 o
Nov. 2.4 8.2 13.5 76.0 20 d
Dec. 49 8.4 13.8 724 20 3
; Annual LY 5.4 9.4 83.2 20 3
: T :
4 5 NOTE: Data prepared by: US, Army Meteorologtical Team (RDT&E) Alaska, Fort Greely, Alaska. Ed
'E. Charts prepared byv: Weather Burean Office, Fort Huachuea, Arizona, December 1963, %‘;
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Table D-3. Wind (21 Years of Record)
. Wind Amnual  Jan.  Febo Mar, Apr. May  Jun. Jul. Awe, Sep. Oct. Nov. bec,
f';: i Average Speed (mifh) 9.3 127 116 87 85 90 78 T T8 8.0 42 105 99
e . Extreme Speed (mif) 108 75 104 96 67 82 63 9 93 75 86 42 98
i ‘ Dircetion 8 BSE § E  SSW SSE SSW 8§ NE SE SE 08
; ;
3 -; i
= ' i
it ; Table D-4. Sky Conditions (Pereent of Time) i
e i B )
%{ Years of
¥4 . i
- Month Clear Scattered  Broken Overeast Obscured Record !
Z i
v Jan, 26.0 17.3 17.0 31.6 8.1 20 5
3 Ieb, 25.0 16.7 17.8 328 7.0 20 :
b Mar. 25.1 18.5 19.5 329 4.0 20 '
k- Apt. 17.4 20.7 25.2 34.0 2.7 20
- May 10.8 21.0 30.8 368 0.7 20
Jun, 3.5 21.1 35.8 37.4 NA a0
Jul. 0.0 18.8 310 43.0 0.4 20
A, 7.9 19.0 2.7 43.2 1.1 20
Sep. 10.5 15.5 23.0 48.0 2.8 20
Oct. 12.7 14.8 17.9 1459 8.8 21
Nov. 22.6 16.6 17.0 35.4 8.4 20
Dee, 22,2 17.0 18.1 34.2 8.5 2]
Annual 16.0 18.1 23.5 37.9 4.4 20
;- Table D-5. Obslruction of Vision
Average Monthly Pereentage
Jan.  Feb. Mar. Apr. May Jun. Jul.  Awg. Sep. Oct. Nov, Dee. Annual
: Fog 32 36 34 25 1.3 07 14 15 38 T3 49 44 3.2
‘ Ground Fog 03 02 ' + 02 601 01 04 02 02 02 0.2
3 : lee Fog 53 39 03 0 0 0 0 0l 4 1.1 60 1.4
o ‘ Blowing Snow 1.2 03 01 01 ¢ 0 0 t] ol 05 07 0.3
- ; Smoke + 01 0 0 0 06 1.0 09 t 01 02 0.2
s i Yearsof Record 20 20 20 20 20 20 20 20 20 2] 21 20 20
! + Less than 0,05%
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Table D-6. Precipitation

Average Precipitation (in.)
Jan. Feb. Mar. Apr. May Jun. Jul Aug. Sep. Oct. Nov. Dee

Snowfall 62 16 55 30 o5 T o0 T 09 71 64 5HY
! Precipitation 0.37 050 037 031 090 23 27 20 L2 055 043 048 ’
? Yearsof Record 24 24 24 24 24 24 24 24 23 23 24 24
! Average Annual Snowtall = 37.1 in.; Average Annual Precipitation = 12,19 in.
H T: Trace
Table )-7. Precipitation by Type
Percentage
Type Jan. Feb. Mar. Apr. May Jun. Jul.  Aug Sep. Ocl. Nov. Dec.
Rain + + + 06 50 85 107 108 93 08 01 O1
Rain Showers 0 0 02 0 14 24 27 13 03 0 0 0
Freezing Rain or o 0 0 01 0 0 ' + + + +
Snow 170 19.0 169 105 23 031 0 4 39 196 205 19.3
Snow Showers (1% S 01 05 09 0 0 0 01 o o1 0l
Stow Pellets 0 0 0 0r + 0 0 0 t + + 0.1
Snow Grains 0r 01 01 4+ + 0 0 (4] 0 o1 0 0.1
Drizzle + or 01 4+ 03 03 06 06 L7 03 0 +
Freezing Drizele o1+ 0 + 0 0 0 0 + 0.6 03 01
lee Crystals LY 07 02 4 0 0 0 0 0 01 05 1.5
Hail 0 0 0 0 + + + 0 0 0 0
i Thunder 0 0 0 0 + 03 03 01 0 0 0 0
3 Years of Record 20 20 2 20 20 20 20 20 2 2 20 2
5 + Liess than 0.05%.
e
i Hydrology of the Fort Greely area is represented by transeets of Jarvis Creek and
v Delta River, shown in Figs. D-1 and D-2, respectively.
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APPENDIX E

AVAILABLE AERIAL PHOTOGRAPHY

Ageney
Date Approximate Retaining
Flown Flown By Project Scale Film Ty pe Imagery
1930 USGS NA 1:40,000 Panchromatic  U'SGS
March USAF AF71-40A  1:40,000 Panchromatic  Defense Mapping
1972 Ageney, Washington,
DC
May VISAK AFTE-40A  1:40,000 Panchromatic  Defense Mapping
1932 Ageney, Washington,
nc
September  USAF AFTEI-40B 1:60,000 Panchromatic  Defense Mapping
1972 Agency, Washington,
ne
August U.S, Navy Color, 1:3,000 Koduh Plus-X  USAETL, Fort
197 Multiband ~ 1:10,000 Aerographic Belvoir, VA
1:15,000 #2402
Angust Mark Hurd  Color, 1:3,000 Ehtachrome MS  UGSAETL, Fort
197! Avcrial Multiband Avrographic Belvoir, VA
Surveys #2448
1:5.000 Avrochrome
Tufrared
#2443
1:5,000 Multiband
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